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MILLER, INC.
iround- Water Consultants

Project/No.

WATER SAMPLING LOG
Page of

Site i ~-a»™ He, n n ) Io4,l (0 ki'

SitoAWeH-No. Hell pWvlC'frl.3. Replicate No.
/ , -i_ //A/^> Time Sampling / -, t ^

Weather H^T IOO Began / 7/0

Date 7— 7-lTfr _
Time Sampling
Comptotad

EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface.

Total Sounded Depth of Well Below MP __

Held ____ Depth to Water Below MP __

Wet ____ Water Column in Well __

Gallons per Foot __

Gallons in Well flJ/T

MP Elevation.

Water-Level Elevation _

Diameter of Casing _
Gallons Pumped/Bailed
Prior to Sampling __

Sampling Pump Intake Setting
(feet below land surface) -.

Evacuation Mathod

SAMPLING DATA/RELD PARAMETERS

/ft/I? Odor

Other (specific ton; OVA: HNU; etc.)

Temperature °F/°C

Specific Conductance,
umhos/cm ____ I irJL

Sampling Method and Material

Constituents Sampled

Remarks

pH I"

T H (jW\r fr^

Container Description
From Lab ______ or GAM Preservative

Sampling Personnel T 6st (' K ^trrin

WELL CASINO VOLUMES
QALJFT 1-H" - 0.077 f - 0.16 3" - 0.37 4- . 0.65

1-V4- - 0.10 2-V4" - 0_M 3-%' - 0.50 6" . 1.46

1/86
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r
 f& MILLER. INC.
Ground-H'ater Consultants

Project/No. Arm^T

Site Location

Site/Well No.

Weather

WATER SAMPLING LOG
Page. .of.

CodeoV
Replicate No. .
Time Sampling
Began ___

Date

if 3?
EVACUATION DATA

Description of Measuring Point (MP) | Op QT Y»L*-

Height of MP Above/Below Land Surface L^Cp—

Total Sounded Depth of Well Below MP "7fi ) f Water-Level Elevation

MP Elevation.

Held

Wet

Depth to Water Below MP

Water Column in Well

Gallons per Foot

Gallons in Well

Diameter of Casing .
Gallons Pumped/Bailed
Prior to Sampling _

,11

Sampling Pump Intake Setting
(feet below land surface)

Evacuation Method.

Color. .Odor.

SAMPUNG DATA/HELD PARAMETERS

—"~___ Appearance A

Other (specific ion; OVA; HNU; etc.).

y4- .Temperature F/(bJ

Specific Conductance,
umhos/cm

Sampling Method and Material.

Constituents Sampled

Lilt

.pH

Container Description
From Lab __2L_ or G&M _ Preservative

Remarks

Sampling Personnel T uT Ch(>pec&

WELL CASING VOLUMES
QALJFT 1-Vfc- - 0.077 2" - 0.16 3" - 0.37 4" - 0,65

1-V4- - 0.10 2-Vk' - 0,24 9-Vk* - 0.50 6" « 1.46

1/86
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& MILLER, INC.
round- Water Consultants

WATER SAMPLING LOG
Project/No. O^mET PAQ73S"^fQCff ____________ Page I of

Site I oration MaMi bal Qhib ____________________

Site/Well No. -<3 ____ Replicate No. __________ Date

-.->- .W» Ut 100°

EVACUATION DATA

Description of Measuring Point (MP) /Op <5T — fv V-

Height of MP Above/Below Land Surface I - 4G? MP Elevation ____ (010*6 - \ 2. _____

Total Sounded Depth of Well Below MP n<T|3^ Water-Level Elevation ko % • tO _

Held ____ Depth to Water Below MP_J00_QsL. Diameter of Casing
- . Gallons Pumped/Bailed'- x

Wet ____ Water Column in Well 33 ^ / Prior to Sampling ( /3. 1 )

Gallons per Foot * 19
Sampling Pump Intake Setting

Gallons in Well "°-* (feet below land surface) Too of--

Evacuation Mathnd TV T lot̂  hfti ier _______________________________________________

SAMPUNG DATA/RELD PARAMETERS

Color 6kJ^f>fOLnft Odor . ———— Appaaranea î r/flx)y/5'-iil>r\ T«mpflratur<t /5~

Other (specific Ion; OVA; HNU; etc.)

Specific Conductance.
umhos/cm _____ f+ftDQ pH

Sampling Method and Material T*>4lon

Container Description
Constituents Sampled FromLab_X_orG&M ___ Preservative

Ramarks

Sampling Personnel , O Chf
"

WBX CASINO VOLUMES
GAUFT 1-Vi- « 0.077 2" « 0.18 3" - a37 4" - a6S

1-Vi- - 0.10 Z-W - 0^4 »•%• « 0.50 «• - 1.46

1/86



~R07-38HOB - UJrK. L 0& - 0003

a^/c? MILLER, INC.
"^Ground- Water Consultants

Project/No. .

Site Location.

WATER SAMPLING LOG
/ P Page .of.

Site/Well No. **w ' 3______

Weather S^nny^ ^<cJ 7Os

Coded/
Replicate No. __
Time Sampling ._
Began 10

Date
Time Sampling ,..<,,-•
Completed »0 S5

Description of Measuring Point (MP) ——

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held___

Wet___

EVACUATION DATA

' ot

' tl MP Elevation n
Water-Level Elevation -3 °(

Depth to Water BetowMP_î l̂ _ Diameter of Casing
d" "̂  Gallons PumpeoVBai

Prior to Sampling .Water Column in Well.

Gallons per Foot.

Gallons in Well.
Sampling Pump Intake Setting
(feet below land surface) ~rof> Of Scree f\

Evacuation Method.

SAMPUNG DATA/FIELD PARAMETERS

Odor ——'_____Appearance *'• S» ity Temperature 13-5 <>t

Other (specific ion; OVA; HNU; etc.).

Specific Conductance,
umhos/cm

Sampling Method and Material.

Constituents Sampled

pH 5-7G

Container Description
From Lab _X_ or G&M _ Preservative

Remarks

Sampling Personnel 5- fVMstr . A. CT- Comf)Wfl t T-

WELL CASING VOLUMES
GAL./FT 1-Vi" - 0.077 2* - 0.16 3* - 0.37 4' « 0.65

1-'A" - 0.10 2-Vi" - 0.24 3-Vi" - 0.50 6' - 1.46

1/86
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<S? MILLER, INC.
Ground- Water Consultants

Project/No.

Site Location

Site/Well No.

Weather

WATER SAMPLING LOG
.Of.

Coded/
Replicate No. .
Time Sampling
Began ___

Date L
Time Sampling
Completed __

EVACUATION DATA

Description of Measuring Point (MP) Jap Q-f

Height of MP Above/Below Land Surface ——l ', MP Elevation, .0

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Below MP

Wet ____ Water Column in Well /3."7V

Gallons per Foot

Water-Level Elevation

Diameter of Casing
Gallons Pumped/Bailed
Prior to Sampling .

H

fe,/)

Gallons in Well t?i Q
Sampling Pump Intake Setting
(feet below land surface)

Evacuation Method

Color

SAMPLING DATA/FIELD PARAMETERS

.Odor____rr______Appearance . Temperature

Other (specific ton; OVA; HNU; etc.).

°FPC

Specific Conductance,
umhos/cm

Sampling Method and Material.

Constituents Sampled

5140Q.T Lisr- ft

PH 7f

Container Description
From Lab X or G&M _ Preservative

Remarks

Sampling Personnel TC.J7TR

WELL CASING VOLUMES
GAL./FT 1-V«" - 0.077 2" - 0.16 3" " 0.37 4" . 0.65

1-%" - 0.10 2-%" - 0.24 3-Vi* - 0.50 6" - 1.46



^GERAGHTYf& MILLER, INC.
•round- H'oter Consultants

Project/No.

Site Location

Site/Well No.

Weather 5i>rtny

WATER SAMPUNG LOG
Page. .of.

( Ohi10
Coded/
Replicate No.
^Sampling

Date

EVACUATION DATA

Description of Measuring Point (MP) i op <5\ ___Y v^—

\ . < ? 3Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held ____ Depth to Water BetowMP

Wet ____ Water Column in Well ̂ ^-

Gallons per R>ot «>

Gallons in Well 3-77

MP Elevation.

Water-Level Elevation

Diameter of Casing ______sL.
Gallons Pumped/Baited /,..~,\
Prior to Sampling II131 1

fo
Sampling Pump Intake Setting
(feet below land surface) __ of-S<-<-te<\

Evacuation Method.

SAMPLING DATA/FIELD PARAMETERS

Color 6ffv^fcll<icL Odor ——_____AppMranca ^Tft'tftA C^

Other (specific ion; OVA; HNU; etc.)___liQLL^__________

.Temperature

Specific Conduotanceu
umhos/cm tXOOC>

Sampling Method and Material.

Constituents Sampled

• PH

Container Description
FromLab_J(_orG&M_ Preservative

/

Remarks

Sampling Personnel _

QAUFT

J /^mpk>// J. KJcfef
'

7T. f' Ac/)*

WELL CASING VOLUMES
1-%" - 0.077 2" - 0.16 3" - O37
1-Vi- - 0.10 2Afc* - 0.24 3-%' - 050

"OQ. y /^. v5o/MA

4- - 0.65
6- m 1.46

1/86
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# MILLER, INC.
Ground-Water Consultants

WATER SAMPLING LOG
Project/No. .

Site Location.

Site/Well No.

.Of.

K a f\ r. i \a a 1 . Q i-l
Coded/

Time Sampling
Began ___

Date
Time ing,

Description of Measuring Point (MP)

EVACUATION DATA

To o or

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Below MP

Wet ____ Water Column in Well

Gallons per Foot

Gallons in Welt

Evacuation Method__1&.

Color.

• *? MP Elevation C> 7 -

Water-Level Elevation Q 1 .

Diameter of Casing .
Gallons Pumped/Bailed
Prior to Sampling _

ii

/o

Sampling Pump Intake Settino
(feet below land surface) '

.Cxlor.

SAMPLING DATA/FIELD PARAMETERS

——___Appearance. Temperature

Other (specific ion; OVA; HNU; etc.).

Specific Conductance,
umhos/cm

Constituents Sampled

PH
Sampling Method and Material 1?.flan

Container Description
From Lab K or G&M _ Preservative

Remarks

Sampling Personnel

WELL CASING VOLUMES
GAL/FT 1-V4- - 0.077 2' - 0.16 3" - 0.37 4" - 0.65

1-W « 0.10 2-V4" - 0.24 3-Vi" - 0.50 6' - 1.46



-J1 MILLER, INC.
Craund-H'aier Consultants

Project/No.

Site I oration

Site/Well No. AIL/- 8 ____
,. , . . .

Weather WoLfC (&<&*. ~ [&JM

WATER SAMPLING LOG
Page I of

Replicate No.
Time Sampling n-
Began *-!•

Date
Time Sampling .̂
Completed / (y < '

EVACUATION DATA

Description of Measuring Point (MP) ..7ftf) O\
w

Height of MP Above/Below Land Surface 1 • Q

Total Sounded Depth of Well Below MP ffi.Tfr

Held ____ Depth to Water Below MPl2£î i3-

Wet____ Water Column in Well.

Gallons per Foot.

Gallons in Well.

MP Elevation £» k

Water-Level Elevation

Diameter of Casing
Gallons Pumped/T
Prior to Sampling

•<?2.3SL

Sampling Pump Intake Setting
(feet below land surface)

Evacuation Method

SAMPLING DATA/FIELD PARAMETERS

Color eaf nrinr

Other (specific ion; OVA; HNU; etc.)

Appaarance G\eOS _____ Temperature

Specific Conduct
umhos/cm

ance^
*tbO pH

_
o« a J

Sampling Method and Material JeJ^lon (ya il&f

Constituents Sampled
Container Description

From Lab ?C or G&M Preservative

Remarks * /
_

Sampling Personnel tvzt I/ft S/c y Uoft eS CJkf.p PSi/i r/Mimpla£sU _

GAL./FT 1-V«"
1-Vi"

0.077
0.10

WELL CASING VOLUMES
2' - 0.16 3"
2-Vt" - 0.24

- 0.37
3-Vi" • 0.50

4" - 0.65
6" - 1.46

1/86



& MILLER, INC.
Ground- Water Consultants

WATER SAMPLING LOG

Project/No. _j

Site Location.,

Site/Well No.

Weather J_ti

(jftY\ &t* . rln/O 1 *

il*HHib<Ll OH

A4M/-Q
Jl f y.M(,

/

'^•fcatf
i

Coded/
Replicate No

Time Sampling nc
R«g«n ^ II4-M5

Page '

Date ^-23-J
Time Sampling .
Compteterf /C

of 1

'•&

T-eZ.^

EVACUATION DATA

Description of Measuring Point (MP) r>

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Below MP_fIUt&

Wet ____ Water Column in Well

MP Elevation 4> Ca 6 . .5" ̂

Water-Level Elevation _

Diameter of Casing 3^
Gallons Pumped/Bailed, N
Prior to Sampling ffiO

Gallons per Foot O>(d

Gallons in Well Hi"
Sampling Pump Intake Setting
(feet below land surface) 7> nf

Evacuation Method

Odor

SAMPUNG DATA/FIELD PARAMETERS

_______ _____ Appearance S/i

Other (specific ion; OVA; HNU; etc.)

Temperature

Specific Conductance^
umhos/cm 75$

Sampling Method and Material.

Constituents Sampled

pH "

Da lie.e./"

Container Description
From Lab ?C or G&M Preservative

Remarks

Sampling Personnel CsjAt/S)b&.(( ._.^ .y

WELL CASING VOLUMES
GAL./FT 1-V«" - 0.077 2" - 0.16 3' - 0.37 4" - 0.65

1-Vi" - 0.10 2-Vi" - 0.24 3-V4" - 0.50 6* - 1.46

1/86
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MILLER, INC.
Ground-Water Consultants

WATER SAMPLING LOG
Project/No. On*e± PftaiSS ttOCfc Page I ofj

Site Location

Site/Well No.

Weather _lL

^W/Wj Ohf
rv\\n/-io
^ p^ci^Au

Coded/
Replicate No. .
Time Sampling
Began 11*0

Date Q-33-&%'
Time Sampling f
Completed \J-Ob

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Below MP_25JL5K.

Wet ____ Water Column in Well

EVACUATION DATA

*f PUT.______

MP Elevation *7 - I 63

Water-Level Elevation

Gallons per Foot Oil to
.

Gallons in Well H»O3

EvacuationMathod

Diameter of Casing
Gallons Pumped/Bailed/- -. ,
Prior to Sampling (/J3.OQJ I'j

Sampling Pump Intake Setting
(feet betow land surface) ffip

Color (X. h/ouJn Odor

SAMPUNG DATA/REUD PARAMETERS

• — ______ Appearanca 5 / / / Temperature

Other (specific ion; OVA; HNU; etc.)

Specific Conductance,
umhos/cm pH

Sampling Method and Material

Container Description
From Lab X or G&M Preservative

Sknrt L\t

Remarks l/U$T ( A(ULrv\IY\& J p/H»tftfa^ ti/vax' SllOS*

Sampling Personnel fa'QAeA (^(lAMJ)nff/V CJ^^^uPfSin . fafAifa/lblJr / J i
WELL CASING VOLUMES

GAL./FT 1-V«" . 0.077 2" - 0.16 3" - 0.37
1-%" - 0.10 2-Vi" - 0.24 3-Vi" - 0.50

4" - 0.65
6' - 1.46

1/86



& MILLER. INC.
Ground-Water Consultants

WATER SAMPLING LOG
073? Page. of /

Site Location_

Site/Well No.

Weather _>k»

lknr> i

rv\w-
iny '

hni
i|
0 $

OHIO
Coded/
RftpliratA Mo.

Time Sampling .*<»-,._,
Began U >S D r

Data 6/;W/*?
Time Sampling ^ ^ ,
Completed O^CH

Description of Measuring Point (MP)

EVACUATION DATA

To P of- P/c.

Height of MP Above/Below Land Surface MP Elevation.

Total Sounded Depth of Well Below MP 'fr-Bb Water-Level Elevation

Held ____ Depth to Water Below MP__^Li3L Diameter of Casing ____
Gallons Pumped/Bailed...

Wet ____ Water Column in Well <*V lr Prior to Sampling (/ " •

Gallons per Foot _

Gallons in Well __;

• 5"

Sampling Pump Intake Setting
(feet below land surface) T^

Evacuation Mftthnri

color cle.gr .Odor.

SAMPUNG DATA/FIELD PARAMETERS

———______Appearance .Temperature M ?>

Other (specific ton; OVA; HNU; etc.).

Specific Conductance^
umhos/cm B6>?->

Sampling Method and Material.

Constituents Sampled
Container Description

From Lab __*>___ or G&M _ Preservative

,Lief

Remarks

Sampling Personnel f rv?

WELL CASINO VOLUMES
GAL./FT 1-V«" - 0.077 2" - 0.16 3" - 0.37 4' - 0.65

1-%" - 0.10 2-%" -0.24 3-Vi"-0.50 6' - 1.46

1/86
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GERAGHTY
f& MILLER, INC.
'<round-H'oitr Consultants

Project/No. .

Site Location.

Site/Well No.

WATER SAMPLING LOG
Or*/T /#Q7.^Hrr>y__________

OUiO ______ ___^

Page.

Coded/
Replicate No. .
Time Sampling . —
Began ___

Date

EVACUATION DATA

Description of Measuring Point (MP) /6p erf——f IA--

Height of MP Above/Below Land Surface ——( < M 3 MP Elevation. 3 6 -73

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Below MP

Wet ____ Water Column in Well

Gallons per Foot

Gallons in Well

• ^ ' Water-Level Elevation ^ ' J

Diameter of Casing ____^!
Gallons Pumped/Bailed /.-* .
Prior to Sampling tocQ./k

Sampling Pump Intake Setting
(feet below land surface).

Evacuation Mathnd haiW

Color .Odor.

SAMPLING DATAVRELD PARAMETERS

^~ ~!____ Appaaranca

Other (specific ion; OVA; HNU; etc.).

-00 /

.of.

. Tomporatun °F/°C

Specific Conductance.,
umhos/cm___^\S

Sampling Method and Material

Constituents Sampled

Remarks

.pH 7..67

Container Description
From Lab _X_ or G&M _ Preservative

Sampling Personnel

WELL CASINO VOLUMES
GAUFT 1-Vfc" . 0,077 Z" «0.16 3" - 0^7 4" - 0.65

1-Vk' • 0.10 Z-Yfc* - 0^4 3-Vfc* - aSO 6' - 1.46

1/86



& MILLER, INC.
Ground- H'aitr Consultants

WATER SAMPLING LOG
I o

Site Location

Site/Well No. /

Wnathflr ft.l/6-

H/<UM/lBrf<

MvV-13
V6- FV(r~

_.t 0,-f
Coded/
Replicate No. _
Time Sampling
Began 81 01

Pag» a.

~7 I i I £8
Time Sampling C? - 44.
Completed ° ' ' ̂

Date

Description of Measuring Point (MP)

EVACUATION DATA

Q C" r V/ C

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held

Wet ____ Water Column in Well _i£_£i£

MP Elevation

Water-Level Elevation

Depth to Water Below MP_nlii_i_ Diameter of Casing

g>i 7/<

Gallons per Foot.

Gallons in Well JL

0.
Sampling Pump Intake Setting
(feet below land surface) _

Evacuation M ĥnH

Color yAyi»ri Odor

SAMPUNQ DAT/VFIELD PARAMETERS

_______ Appaarano» Si-T.

Other (specific Ion; OVA; HNU; «*.) ^ <og

1/1
Tamparah«t I I *

~ Q

Specific Conductance,
umhos/cm

A C) £?' Q D pH
~~)
**

Sampling Method and Material

Constituents Sampled

2>/4 (

Container Description
FromLab_J___orG&M Preservative

Remarks

Sampling Personnel T. KvtU4$K.V Jl T. T- cti

QAUFT 1-\*' - 0.077
1-V4- - 0.10

X WELL fcASINQ VOLUMES
2" - aie y
2-Vk' - O24 3-V*

-0.37
•-0^0

4' . 0.6S
V m 1.46

1/86



^GERAGHTY
f MILLER. INC.

iround- H'aier Consultants

Project/No.

WATER SAMPLING LOG
Page

Site/WeHNo.

Weather

- /3 R$£iteNo. Date

Description of Measuring Point (MP)

EVACUATION DATA

^ F '

Height of MP Above/Below Land Surface.

Total Sounded Depth of Well Below MP .

Held ____ Depth to Water Below MP

Wet ____ Water Column in Well

Gallons per Foot

Gallons in Well

Evacuation Method T^PL6AJ

I***-? MP Elevation

Water-Level Elevation _

Diameter of Casing _
Gallons Pumped/Bailed
Prior to Sampling ___

' *? .

Sampling Pump Intake Setting
(feet below land surface)

Color Odor

SAMPUNQ DATA ÎELD PARAMETERS

Appearance

of

Other (specific ion; OVA; HNU; etc.)

Temperature F/°C

Specific Conductance,
umhos/cm

Sampling Method and Material.

Constituents Sampled

pH

&/}-'{ C

Container Description
Fromlab_£_orG&M Preservative

Remarks

Sampling Personnel

QAUFT

X CT.

1-\fc" - 0.077
1-to* - 0.10

WELL CASING VOLUMES
2" - 0.16 3"

* - 0.24
- OJ7

3-Vt' - OJSO
4" - 0.65
6- - 1.46

1/86



XlTGERAGHTY
& MILLER, INC
round-H'aier Consultants

Project/No.

WATER SAMPUNG LOG
I ?AO 7^% HOP 8 _______ Page of

Site i nation H/WA; t &A<- . O H

Site/Well No.

W«ath«r Si//

M

i/*v

w-
tc»l

14
i . »'i

Coded/
Replicate No.
Time Sampling
Rag an

/tu/-
<h l<

15"
?

Date 6 I 3tf / #8
Time Sampling i n > 7 n
Completed i U - t- w

7.26"
EVACUATION DATA

Description of Measuring Point (MP) I 6 f QT 1 V C——

MP Elevation C?5'3-

Water-Level Elevation

Diameter of Casing

13. JO
Height of MP Above/Below Land Surface __L±

Total Sounded Depth of Well Below MP E »•

Held____ Depth to Water Below MP_Jjlli_i

4 /_ -71 Gallons Pumped/Bailed A-j 4-> )
„„_____ ,™w^——---—- Vf 'I Prior to Sampling ^^-t^/

Gallons per Foot *' *°

Gallons in Well » ' 4 /

Evacuation Mathnri I iFLoV BA» '

Sampling Pump Intake Setting
(feet below land surface) _

Odor

SAMPLING DATA/FIELD PARAMETERS

_______ App r̂an^ SL îotW Wou; A TflmpMh»A / 5"

Other (specific Ion; OVA; HNU; «tr) tobe .vtg 4-: If y/»-f-/oi ~

Specific Conductance,
umhos/cm______

-n o
/- /

Sampling Method and Material TgT [pv\

Constituents Sampled
Container Description

From Lab __>^_ or G&M Preservative

J

R«T«n« /Ot/5" J: CAHfkll /Ci^yCTJ ?OS <> O^Sr B^ /̂U/̂  A^^ 5*̂ ,'

Sampling Personnel '

QALJFT

: RATVf/>sfcv T.c^i/fifli j: cueto*. J: /I/ASC*

WELL CASINO VOLUMES
1-Mi' - 0.077 2" - O.ie V - 0.37 4" - 0.65
1-V*- - 0.10 2-%- - 0.24 3-Vk* -0.50 6* - 1.4«

1/86



f& MILLER. INC.
'tround- H'gttr Consultants

Project/No. .

Site Location.

Site/Well No.

Weather

° I ¥ fl

WATER SAMPLING LOG
Page

R$SteNo. Date

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface.

Total Sounded Depth of Well Below MP .

Held____ Depth to Water Betow MP.

Wet ____ Water Column in Well.

EVACUATION DATA

Ttf ^

MP Elevation "/. Jl

£" 7' Water-Level Bevatton - °

-7y-

Diameter of Casing _
Gallons Pumped/Bailed
Prior to Sampling __

Gallons per Foot

Gallons in Well
7
*• '

Sampling Pump Intake Setting
(feet below land surface) 73,

Evacuation Method.

SAMPLING DATA/FIELD PARAMETERS

n______Appearance.;

Other (specific ion; OVA; HNU; «*.) C be

L06 - 00/5

of

.Temperature __££- 'Ft.
n = £>

Specific Conductance,
umhos/cm _pH.

Sampling Method and Material TV-P/ln

Constituents Sampled

—if\t~"7-°6

Container Description
From Lab __X_ or Q&M Preservative

Remarks H»~S

Sampling Personnel T- X, /U^Sf /g. X C>Hf&-l/

WELL CASINO VOLUMES
GAL-/FT 1-W - 0.077 2* - 0.16 3' - 0.37 4* . 0.65

1-Vk- - 0.10 2-Vk" . 0.24 3-Vi* - 0.50 6" - 1.46

1/86



^GERAGHTY
MILLER, INC.

Ground- H'attr Consultants

Project/No. .

Site Location.

WATER SAMPUNG LOG
Page. _L_of.

CMA>O

Site/Well Mn.rAVJV- I (a

Weather .̂ vm VvsT"

Coded/
Replicate No. .
Time Sampling
Began ___

Date

EVACUATION DATA

Description of Measuring Point (MP) ~l£>p Or

Height of MP Above/Below Land Surface __LHJL_ MP Elevation

Total Sounded Depth of Well Below MP

Held___

Wet___

$3. I Water-Level Elevation ^"

Depth to Water Below MP_6_L_1£L Diameter of Casing _____2
Gallons Pumped/Bailed- x
Prior to Samnlina _L/.->.2L).

- ,
Water Column in Wellj£±_r£_L

Gallons per Foot • \(*

Gallons in Well ^

Prior to Sampling

Sampling Pump Intake Setting
(feet below land surface) _

Evacuation Method.

Colnf

SAMPUNG DATAyRELD PARAMETERS

Appaaranea

Other (specific ion; OVA; HNU; etc.).

.Temperature

Specific Conductance, ^ _
umhos/cm _____ ("/O pH

Sampling Method and Material.

Constituents Sampled

let\cw

/3 .

Remarks

Container Description
From Lab ___£_ Preservative

Sampling Personnel Tf. T Jt

WELL CASINO VOLUMES
QAUFT 1-Vt" - 0.077 2* - 0.16 3* - 0,37 4' « 0.66

1-%' - 0.10 2-Vf - 0^4 3-%' - 050 6' - 1.46

1/86



^•TGERAGHTY'& MILLER, INC.
•round- Water Consultants

Project/No. .

Site Location.

Site/Well No.

WATER SAMPLING LOG
Page. .of.

- n Coded/
Replicate No. Date

Time

EVACUATION DATA

Description of Measuring Point (MP) —' ^'

Height of MP Above/Below Land Surface. MPEIevatkxi.

Total Sounded Depth of Well Below MP / / • i f Water-Level Elevation

Held

Wet

Depth to Water Below MP.

Water Column in Well.

Gallons per Foot.

Gallons in Well.

-\C
• JD

Diameter of Casing _____^
Gallons Pumped/Bailed /1 -, <- )
Prior to Sampling t.1 ' ' ill

Sampling Pump Intake
(feet below land surface) ^

Evacuation Mathnd

Colcv

SAMPLING DATA ÎELO PARAMETERS

_______ Appearance - S c n t y CiwJyTampflratunt 14 «|Odor

Other (specific ton; OVA: HNU; ««-)

Specific Conductance,
umhos/cm _____ pH

Sampling Method and Material.

Constituents Sampled

_L^
From I

Container Description
Preservative

Remarks

Sampling Personnel T.

WELL CASING VOLUMES
GALJFT 1-Vi" - 0.077 2" -0.16 3" -

1-Vk" - 0.10 2-Vfc' - 0.50
4* - 0.6S
6* « 1.46

1/86



^GERAGHTY
'or MILLER. INC.
Ground- Water Consulianu

-«,„

Project/No.

Site motion

Site/Well No. M W ~

WATER SAMPLING LOG
/ P/) O 7 3 £ M O<? ff Page

Replicate No. Date

J4--40
EVACUATION DATA

Description of Measuring Point (MP) ———^° I_<2-t_

Height of MP Above/Below Land Surface MP Elevation _____ (c (? t? • &

Total Sounded Depth of Well Below MP 6>5~. ZQ Water-Level Elevation 6? J Z •

Held

Wet

Depth to Water Below MP __LiJL:L Diameter of Casing

^i^CpT.

''

Water Column in Well

Gallons per Foot

Gallons in Well _i

Evacuation Mathnri

Sampling Pump Intake Setting^
(feet below land surface) /Q,on

SAMPLING DATA/RELD PARAMETERS

Odor

OtherCsoecific ion; OVA; HNU; A; j»6e

Appearance

f.'

Temperature * ̂  °F/°C

Specific Conductance,
umhos/cm _____ PH

Sampling Method and Material.

Constituents Sampled
Container Description

FromLab_2£_orG&M Preservative

_™ _r.., ... ... .. ... _. ._..,_. . , . . . . , . . , .

Ranwrks rrffrc^ive <*ve.v AGcvT

Sampling Parsonnrt T- ^A~ U/4 •_ /

QAUFT 1-\*' - 0.077
1-V*" - 0.10

.. .___,,_. g_. ... , —————— £ —————— .

cY T. AJA^f-. CT. CxMfg^tt iT* ^*

WELL CASINO VOLUMES
2- - O.ie 3' - 0^7 4" • 0.65
2-YT - 0^4 3-Vt* - 0.50 6* « 1.4A

, f ^3.

1/86



'# MILLER, INC.
',round-U'oitr Consultants

Project/No.

Site Location

Site/Well No.

Weather

WATER SAMPLING LOG
/ fao?38/ Page. .of.

-2, Coded/
Replicate No.
Time Sampling ) I - i

' ' " '

Description of Measuring Point (MP)

Began

EVACUATION DATA

OP

Date 1 I *
Time Sampling

Height of MP Above/Below Land Surface / '

Total Sounded Depth of Well Below MP **-> *

Held ___ Depth to Water Below MP_[___L1

Wet ____ Water Column in Well

Gallons per Foot

Gallons in Well

MP Elevation. ?. 33

Water-Level Elevation

Diameter of Casing _
Gallons Pumped/Bail
Prior to Sampling .

Sampling Pump Intake Setting
(feet below land surface)

Evacuation Method.

SAMPUNG DATA/FIELD PARAMETERS

Color Odor iSL
Other (specific ton; OVA; HNU; ate.) ioh^

Specific Conductance,
umhos/cm .pH

Sampling Method and Material.

Container Description
From Lab __2<L_ or G&M Preservative

^naC-t L/cf~

Remarks

Sampling P*rsnnn«l TT K/KTlM-sfcy X A) fold- "^ C*t<rA

WELL CASING VOLUMES
QALJFT V*" - 0.077 V » 0.16 V - 0.37

1-V4' - 0.10 2-Vfc" - 024 3-Vi- - 0.50

^r/l T. C/^?be (1
u

4' - 0.65
6" - 1.46

1/86



-LL>rfZ.i~o(*

r c? MILLER, INC.
Ground-Water Consultants

WATER SAMPLING LOG

Project/No. __ Q

Site Location

Site/Well No. JUi

WpathRr .JlTMfA

Klr 1 1 r / ''• O /—>T( n( jOli

H & n n . t> a. \ O H
Coded/

/̂ -1 / ̂  Replicate No.
GJA Time Sampling .
/O Began 1 I o) 7S

Page 1

Date (O^^l
Time Sampling
Completed

of <

-S*

)/^

EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface MP Elevation 6 6 y. o

Total Sounded Depth of Well Below MP 16, Q*?

Held ____ Depth to Water Below Mp7QlJ£L

Wet ____ Water Column in Well

Water-Levet Elevation

Diameter of Casing
Gallons Pumped/Bailed
Prior to Sampling ( 3,

Gallons per Foot OilCo

Gallons in Well I
Sampling Pump Intake Setting^
(feet below land surface) _____7__p. -<e.f*r

Evacuation Method.

Color

SAMPLING DATA ÎELD PARAMETERS

Appearance \A

Other (specific ton; OVA; HNU; etc.)

Temperature <7 °F(

Specific Conductance,
umhos/cm ______

Sampling Method and Material.

Constituents Sampled

Remarks

PH

Container Description
From Lab >< or G&M Preservative

Sampling Personnel J C V\i-nr. T C ri.v^r-b'' l] , I -

WELL CASING VOLUMES
GAL/FT 1-i/t" - 0.077 2" « 0.16 3" - 0.37 4" - 0.65

1-!6" - 0.10 2-V4" - 0.24 3-Vz" - 0.50 6" - 1.46

1/86



,I^GERAGHTY
^MILLER. INC.

iround-U'oter Consultants
WATER SAMPLING LOG

Description of Measuring Point (MP)

EVACUATION DATA

o f P / C .

/ . 6? VHeight of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Below MP_2i2i!kI

Wet ____ Water Column in Well 13)

Gallons per Foot

Gallons in Well

MP Elevation (ok 3 -

Water-Level Elevation 5"

Diameter of Casing _____
Gallons Pumped/Bailed
Prior to Sampling ____(/ /.

Sampling Pump Intake Setting
(feet below land surface) T^p

Evacuation Method.

Color

SAMPUNG DATA/FIELD PARAMETERS

— '••-_____Appearance \\ CL

Other (specific ion; OVA; HNU; etc.).

.Temperature

Specific Conductance,
umhos/cm ————— pH.

Sampling Method and Material l<flon

Constituents Sampled
Container Description

From Lab X> or G&M _

Pmjffrt/No f7-t ( ) /. <

Rita 1 oration H^^'^l

Rit«/W«IINn HU/-"2lfL

Wpathpr Cwa f t ttdt

Y, T iCx jTS (_3?. / ' i ^ /
AIi.A

Coded/ . ,
ReplicfltftNo .^f ft»-Ji?o^ SV\

Time Sampling
Began Qs3O

Page 1

X «^\ 1 ^JC

Date M — o« I t
Time Sampling
Complated /d

of 1

r^
3L?cT

Preservative

Remarks

Sampling Personnel CJ( . <- i J if

WELL CASING VOLUMES
GAL./FT 1-V«" - 0.077 2' - 0.16 3* - 0.37 4" - 0.65

1-%" - 0.10 2-Vi" - 0.24 3-Vi" - 0.50 6" - 1.46

1/86



'& MILLER. INC.
iround-H'oter Consultants

WATER SAMPLING LOG
Project/No, firm frf fOCTTttttOG &_______________________

Site Location.

Site/Well No.

Page. .of.

Coded/
Replicate No. .
Time Sampling
Began ___

Date
, ...... ,~~.-~"'-o C"-Sf-\ Time Sampling,

Woaihar fii/frt-ja/rr, Aferc_______ Began ____o ~~<s________ Completed.

Description of Measuring Point (MP)

EVACUATION DATA

Pl/T..

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Below MP

Wet ____ Water Column in Well

Gallons per Foot

Gallons in Well

Evacuation Mathod Teflon

- ' MP Elevation. 7 -

Water-Level Elevation ___£

Diameter of Casing ^
Gallons Pumped/Bailed ̂  .
Prior to Sampling (2 At

Sampling Pump Intake Setting
(feet betow land surface) 70

Color .Odor.

SAMPUNG DATA/FIELD PARAMETERS

_______Appearance.

Other (specific Ion; OVA; HNU; etc.).

Tamparature

Specific Conductance
umhos/cm

Sampling Method and Material

Constituents Sampled

.pH.

Container Description
From Lab _>L__ or G&M _ Preservative

Remarks

Sampling Personnel /r/? xfr&flkjy

WELL CASINO VOLUMES
GALJFT 1-Vfc* - 0.077 8* - 0.16 y - 0.37 4' - 0.6S

VV*" - 0.10 a-W - 0^4 SAi" - 050 6- m 1.48

1/86



VJ I_-1 Xy*^J 1 1 J. A

r^ MILLER, INC.
Ground- H'ater Consultants

Project/No. Q RwibT ?&£> 73 ft

WATER SAMPLING LOG -7

Page.

Site I nratinn I'WrvVta

Site/Well No.

Weather

Coded/
Replicate No. .
Time Sampling
Began ___

Date £-2
Time Sampling
Completed_L

Description of Measuring Point (MP) __

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Below MP

Wet ____ Water Column in Well

Gallons per Foot

Gallons in Well

Evacuation Method "JHlrvv bcxiWr

EVACUATION DATA

/• 7V MP Elevation ____i

Water-Level Elevation

Diameter of Casing
,**. ** _ f* . _ _ _1 W* _

Diameter ot uasing _____-«-
Gallons Pumped/Bailed' N t.
Prior to Sampling yOi5) //

Sampling Pump Intake Setting
(feet betow land surface) lopn$

SAMPLING DATA/RELD PARAMETERS
i

Color Dfau/V______ Odor.

Other (specific ton; OVA; HNU; etc.).

Appearance \J C/cXX>(\/ Temperahire

-Go-2.1-)

.of.

Specific Conductance,
umhos/cm ____7 a) PH

Sampling Method and Material.

Constituents Sampled
Container Description

From Lab or G&M _ Preservative

Remarks

Sampling Personnel _il

GAL./FT 1-V«" - 0.077
1-Vz" - 0.10

WELL CASING VOLUMES
2' - 0.16 3" - 0.37 4" - 0.65
2-Vi- - 0.24 3-Vi" - 0.50 6" - 1.46



'& MILLER, INC.
Ground-Water Consultants

WATER SAMPLING LOG

EVACUATION DATA

Description of Measuring Point (MP) ——————————To ^ & f- r i

Height of MP Above/Below Land Surface A 7/ MP Elevation

Total Sounded Depth of Well Below MP 7Oi/

Held ____ Depth to Water Below MP_£3_til

Wet ____ Water Column in Well QiT

Water-Level Bevation

Diameter of Casing __
Gallons Pumped/Bailed
Prior to Sampling ___

Gallons per Foot O • ' k

Gallons in Well £>. H
Sampling Pump Intake Setting
(feet below land surface) ____

Evacuation Method.

Color. .Odor.

SAMPUNG DATA/FIELD PARAMETERS

________Appearance______

Other (specific ton; OVA; HNU; etc.).

.Temperature.

Project/No.

Site Location

Site/Well No. 1*1

Weather

f) £vv> i \- / Pft & 7 •' o HOC A
/

1- \ „ 0 ^ . \0 c. \ , 0\~\

Coded/
i y\A 13,̂  Replicat« No

Time Sampling
Began

Page I of I

Date $ » 2 /, 3^f
Time Sampling
Completed

»F/°C

Specific Conductance,
umhos/cm ______

Sampling Method and Material.

Constituents Sampled

PH

Container Description
From Lab ___ or G&M _ Preservative

Remarks

Sampling Personnel it/>// IS

WELL CASING VOLUMES
GAL./FT 1-V4" - 0.077 2" - 0.16 3" " 0.37 4* - 0.65

1-V4" - 0.10 2-V4" - 0.24 3-'/i" - 0.50 6" - 1.46



GERAGHTY
r& MILLER, INC.

Ground-Water Consultants

Project/No.

WATER SAMPLING LOG

Page of

Site Location__kk

Site/Well No. ^\\fJ'1

Weather !-Uw °(*Z

a \ O H i r>
Coded/
Replicate No. ____
Time Sampling / / / / - ,
Began ___' / / /

Date 4?'2i
Time Sampling, _k
Completed 1 5 J? O

Description of Measuring Point (MP)

EVACUATION DATA

/ '° °f

Height of MP Above/Below Land Surface MP Elevation V /

Total Sounded Depth of Well Below MP £<."3.ct

Held ____ Depth to Water Below MP69jSlJ

Wet ____ Water Column in Well

Water-Level Elevation

Diameter of Casing

3 . & O

Evacuation Method

Gallons per Foot O\\lo

Gallons in Well

p-fV>w V>^>it'f

Gallons Pumped/Bailed/ \ —,
Prior to Sampling (V.W/J /•

Sampling Pump Intake Setting
(feet betow land surface) Tap

Color RfOuJr\ Odor

SAMPLING DATA/FIELD PARAMETERS

Appearance \/<l/ftorlx/ Temperature |

Other (specific ion; OVA; HNU; etc.)

Specific Conductance,
umhos/cm <53^________ pH ~f • \ \

Sampling Method and Material TffloA

Constituents Sampled
Container Description

From Lab X or G&M Preservative

Remarks Uul

Sampling Personnel J. T •/_

WELL CASING VOLUMES
GAL./FT 1-'/4" - 0.077 2* - 0.16 3" - 0.37 4" - 0.65

1-%" - 0.10 2-V4" - 0.24 3-Vi" - 0.50 6" - 1.46

1/flfi



"£.0 7-3%fiO X- UJTK. LOG, - 002. ?

/& MILLER, INC.
Ground- Water Consultants

Project/No. OfM^t

Site Location.

Site/Well No.

WATER SAMPLING LOG
Page. .Of.

Weather
.if
/-foC.

Replicate No.
Time Sampling tr-)r*)Began ____ IP ̂ /

Date
Time Sampling
Completed

EVACUATION DATA

Description of Measuring Point (MP) ' (?fl r/-j~ rv
i y ^\

Height of MP Above/Below Land Surface __L^

Total Sounded Depth of Well Below MP 1QM$

Held____ Depth to Water Below MPjSfufL/—

Wet ____ Water Column in Well Zbtbi

Gallons per Foot o^(r___

7 . ?MP Elevation

Water-LeveJ Bevation

Diameter of Casing
Gallons Pumped/Bailed/ ^ ,, , -_
Prior to Sampling \\2fti 7*7 1 1>

<S~ 9 *2 . 2. V

. . o
Gallons in Well *-/i"S

Evacuation Method

Sampling Pump Intake Setting
ffeet below land surface) ~7Zs> &f £r.

SAMPUNG DATA/FIELD PARAMETERS

Color Odor Appearance_Si/£

Other (specific ton; OVA; HNU; etc.)

Temperature _1H

Specific Conduct
umhos/cm

Sampling Method and Material.

Constituents Sampled

.pH.

I/7M

Container Description
From Lab X or G&M _ Preservative

Remarks

Sampling Personnel ]Cs&Fi/0<f)tt4

GAL./FT 1-Vi" - 0.077
1-Vi" - 0.10

WELL CASING VOLUMES
2« - 0.16 3"
2-Vi" - 0.24

- 0.37
3-Vi" - 0.50

4" . 0.65
6" - 1.46



r '& MILLER, INC.
Ground-Water Consultants

Project/No.

WATER SAMPLING LOG
Page. .of.

Site Inratinn /̂ C. Ml fcft I CH"I6

Site/Well No. M klX-

Weather

Coded/
Replicate No. Date

Time Sampling .,___ OnrtCompleted TO-ST «P/X1.

EVACUATION DATA

Description of Measuring Point (MP) Top of I 1/C

Height of MP Above/Below Land Surface —— f - f '3

Total Sounded Depth of Well Below MP ff }i7

Held ____ Depth to Water Below MPJ_*£ijLl.

Wet ____ Water Column in Well.

MP Elevation.

Water-Level Elevation 6*0/.

Diameter of Casing ____«2 ''
Gallons Pumped/Bailed /-. _
Prior to Sampling ___tt~>

Gallons per Foot O

Gallons in Well
Sampling Pump Intake Setti
(feet below land surface)

Evacuation Method.

Color. .Odor.

SAMPUNG DATA/FIELD PARAMETERS

________Appearance

Other (specific ton; OVA; HNU; etc.).

.Temperature

Specific Conduct;
umhos/cm _

Sampling Method and Material.

Constituents Sampled

LIST -a

pH fe^ 6-r

b<«i
Container Description

From Lab "*v or G&M _ Preservative

Remarks

Sampling Personnel vT,frt *v\phf )| i J nJctSfT , 'J ; t
WELL CASING VOLUMES

GAL./FT 1-V4" - 0.077 2" - 0.16 3" - 0.37 4" - 0.65
1-V4" - 0.10 2-Vi" - 0.24 3-Vi" - 0.50 6" - 1.46



^^GERAGHTY
r
 f& MILLER, INC.
Ground- H'aier Consultants

-C4J 77^,06-00 Z 7

WATER SAMPLING LOG

PrnjPrt/Nn OK^fcT / rgU7.:

Qito 1 nratinn nQnA ' bc* ' , OHO

QitoAA/oll Nn /AV^ - AC* £\

W«a.h«r ^nnv ^^ TOS

3 2 H O O S

D
Coded/
Rftplimtft No

Time Sampling , , . ̂ -^ .%
Began ' ' ^v ' 1

Page 1

Date <P/54
Time Sampling

' Hi Completed

of 1

) ^"%

12 -.6 a

EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface ——# ̂

Total Sounded Depth of Well Below MP

Held___

MP Elevation &C?

_ Water-Level Elevation

Depth to Water Below MP ^^'°^ Diameter of Casing

Wet Water Column in Well

Gallons per Foot

Gallons Pumped/Baited/ _ N
Prior to Sampling t lQ-51 )

Gallons in Well 3--5TO
Sampling Pump Intake Setting
(feet below land surface) "7/y)

Evacuation Mathnd

Color

SAMPLING DATAfflELD PARAMETERS

brown Odor — _______ Appearance S» It^C .̂ckclyTemparature l

Other (specific ton; OVA; HNU; etc.)

Specific Conductance,
umhos/cm 7^t> .pH

Sampling Method and Material Teflon.

Constituents Sampled
Container Description

From Lab _JC_ or G&M _ Preservative

Remarks

Sampling Personnel 3- Mqstr , J.9 J. C T>

WELL CASING VOLUMES
GAL./FT 1-V«" . 0.077 2' - 0.16 3" - 0.37 4" - 0.65

1-V4" - 0.10 2-'A" - 0.24 3-Vi' - 0.50 6" - 1.46

1/86



, f& MILLER, INC.
Ground- Water Consultants

WATER SAMPLING LOG
Prnjfirt/No. Yfw lav MOO %

RitA 1 oration //K?/i n lhfT< / U p
J

QilnAAtell Mr, JM\V-1r7

Woathfir Cl&Zr. hML.

C ) <^Mo ̂  "/~

Coded/
Replicate No
Time Sampling . _
Began IHHO

Page V

Date cj"c^c^"(
Time Sampling
Completed /6

of 1

5-5
'oH

t- EVACUATION DATA

Description of Measuring Point (MP) ——————

Height of MP Above/Below Land Surface / - 93 MP Elevation ____f/> <£> ? -

Total Sounded Depth of Well Below MP <rQ.f7-6 Water-Level Elevation

Held ____ Depth to Water Below MP_E ĵL.LL__ Diameter of Casing _2_____
'Q i£~ Gallons Pumpeo7Baile/e^_ -» f

Wet ____ Water Column in Well nt'3 Prior to Sampling ("iDJ (

Gallons per Foot flit fa_____
Sampling Pump Intake Setting

Gallons in Well Ot /____ (feet below land surface)

Evacuation Method_l£

SAMPUNG DATA ÎELD PARAMETERS

. Odor —"_____ Appearance CAoucLiA____ Temperature "sO

Other (specific ion; OVA; HNU; etc.).

Specific Conductance,
umhos/cm____j2_rQ______ pH.

Sampling Method and Material ~ff>f/aj>i nai \e

Container Description
From Lab X or G&M ___ Preservative

xi40nTU*r-fi

^

Remarks (/f/ci ^tl

Sampling Personnel

GALVFT

. . r> PI. , . , -
/ ~ . I l l • ' / / i / ^ 9 1 f H + *C«. - *>auvuL/fl\0. -*o '̂-rrrv7?y'iw% SVtH0f'xi*sf l^TT* iBtr \&-n\p£uii/jtJy /
-JM/yTfC rf(T3

1-Vi" - 0.077
1-%" - 0.10

Tfi7

WELL CASING VOLUMES
2* - 0.16 V - 0.37 4" - 0.65
2-Vz" - 0.24 3-Vi" - 0.50 6" - 1.46

fyv tt}\ffi//ect
JL t



^GERAGHTY
MILLER, INC.

round- Waltr Consultants

Project/No. .

Site Location.

Site/Well No.

Weather _J

TZo

WATER SAMPLING LOG
P/307 3*8800 S ______________ Page.

**** • 3%
Coded/
Replicate No. .
Time Sampling
Began _____

Date

EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surf

Total Sounded Depth of Well Below MP */k Q(*

Held____ Depth to Water BetowMP_J*i_J__t

Wet ____ Water Column in Well 34-^C

Gallons per Foot °- 'k

Gallons in Well

MP Elevation.

Water-level Elevation

Diameter of Casing

3-S?

Gallons Pumped/Baited,. ^
Prior to Sampling Ml.*? 1

Sampling Pump Intake Setting
(feet below land surface)

Evacuation Method.

SAMPUNG DATA/RELD PARAMETERS

-Of.

Color odor.

Other (specific ion; OVA; HNU; etc.).

Tamparahim

Specific Conductance,̂
umhos/cm ______k_G__L

Sampling Method and Material.

Constituents Sampled

Remarks

.pH

teflon

Container Description
From Lab _____ or GAM _ Preservative

Sampling Personnel

WELL CASINO VOLUMES
QAUFT 1-Vfc' - 0.077 Z" . 0.18 V - 0.37 4- - 0.66

1-Yt" - 0.10 2-Vk* * 0.24 3-%' - 0.50 6" - 1.46

1/86



MILLER, INC.
(jround- H'ater Consultants

WATER SAMPUNG LOG
Project/No. {V^eT P/Vft75ftHXS ________
Site Inratinn

of

Site/Well No.

5uAI\ k

Replicate No. Date

Weather y

EVACUATION DATA

ir?Description of Measuring Point (MP) .

Height of MP Above/Below Land Surface J . / 7 MP Elevation. (? 5~ 3 • V O

1 ,.5 5Total Sounded Depth of Well Below MP .

Held____ Depth to Water Below MP.

Wet ____ Water Column in Well /?• £ \

Gallons per Foot.

Gallons in Well.

Water-Level Elevation

Diameter of Casing _d
Gallons Pumped/Bailed
Prior to Sampling __L

Sampling Pump Intake Setting
(feet below land surface) IQp t

Evacuation Method.

H Odor

SAMPUNG DATA/FIELD PARAMETERS

_______ Appiu>r«in«i TampanrtUMi

Other (specific ton; OVA; HNU; etc.)

Specific Conductance^
umhos/cm f Q i

Constituents Sampled

Lo/\<

Remarks

pH

Sampling Method and Material ff*4-|OV\

Container Description
From Lab _->L. or Q&M Preservative

Sampling Personnel T. T \\tmmO\;

WELL CASJNQ VOLUMES
QAUFT 1-\fc- - 0.077 2" . 0.16 3" - 0.37 4" - 0.«5

1-Vk" - 0.10 2-*' - OJ4 3-%' - 0.50 6" - 1.46

1/86



^GERAGHTY
'& MILLER, INC.
'•round-Water Consultants

WATER SAMPUNG LOG
Project/No. £Wwe~f'

Hav\VMl-v-AV

Page.

Site Location.
Coded/

Date > ~~<T\ l

.of.

Weather
Time Sampling
Regan

Time Sampling .
Comnlatad 'Co

EVACUATION DATA

Description of Measuring Point (MP) »Qp «3)—\ VC,

I .

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Below MPjil«ii3L
*J/\ OsWater Column in Well "l)QU

Gallons per Foot

MP Elevation. s:3 . o 7

Wet

Water-Level Elevation

Diameter of Casing
Gallons
Prior to Sampling

,11

Evacuation Method.

Gallons in Well

f T l

Sampling Pump Intake Setting
(feet below land surface) i*

ow

SAMPUNG DATA/RELD PARAMETERS

" ^_____AppAaranca .Temperature

Other (specific Ion; OVA; HNU; etc.).

Specific Conductance,
umhos/cm

Sampling Method and Material.

Constituents Sampled

>rK* Usrl

.pH_£»

Container Description
From Lab _*__ or G&M _ Preservative

Remarks

Sampling Personnel \\ .) u . J Jrxt r T /
WELL CASING VOLUMES

GAUFT 1-V** - 0.077 2" - 0.18 3* - O.S7 4" - 0.65
1-Vi" - 0.10 2-H* - 0.24 3-Vk' - 0.50 8" . 1.46

1/86



f& MILLER, INC.
Ground-H'altr Consultants

WATER SAMPLING LOG
Project/No. °HMi=T / fAO^ftrtOO^ ______________ Page l of /

Site Inr-atinn H<W

Site/Well No. *W*'3° _____ Replicate No. __________ Date

EVACUATION DATA

Description of Measuring Point (MP) ———————— 7?/° _ e£ — I ^C

Height of MP Above/Below Land Surface / • ^7 MP Elevation ____ t> & *? • .

Total Sounded Depth of Well Below MP ^0-^1 Water-Level Elevation ^/^- «3/
II

Held ____ Depth to Water Below MP_o±__>±__, Diameter of Casing ——
,, ^d Gallons Pumped/Baited/c ,>, ,.___.* „ ^ *«•

Wet ____ Water Column in Well 11.0*1 prior to Sampling __L±

Gallons per Foot 'ta
Sampling Pump Intake Setting

Gallons in Well *'11 (feet below land surface)
(

Evacuation Method.

SAMPUNG DATA/RELD PARAMETERS

Si- cloudy Tamparatura '3

Other (specific ton; OVA; HNU; etc.)

Specific Conductance,
umhos/cm VOO _______ pH

Sampling Method and Material

Container Description
Constituents Sampled FromLab_J__orG&M___ Preservative

r\0. L

Remarks

Sampling Personnel J- Miser 7. g«tu«rsKy . .T-O»/>fft«i . "3.

WELL CASINO VOLUMES
GAL/FT 1-Xi" - 0.077 2* » 0.16 3" • 0.37 4* - 0.65

1-W - 0.10 2-Vi' - 0^4 3-%' - 0.50 6" - 1.46

1/86



f& MILLER, INC.
Ground- H'ater Consultants

Project/No.

-003.5

WATER SAMPLING LOG
ft<m<5 Page. _L_of.

Site I ncatinn n̂n,'. b<* \

Site/Well No. W ' ?> \

Weather

Coded/
Replicate No. .
Time Sampling
Began ___

Date
.

> / •
Time Sampling
Completed__

EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface.

Total Sounded Depth of Well Below MP .

Held ____ Depth to Water BetowMP.

Wet ____ Water Column in Well.

/•? V MP Elevation .

Water-Level Elevation

Diameter of Casing
i Pumped/Baited,
Samnlinn ('

Gallons per Foot Q-

Gallons in Well «3-
Sampling Pump Intake Setting
(feet below land surface)

Evacuation Method

Color V . K bf o^ Odor

SAMPLING DATAFIELD PARAMETERS

Appflaranoft V- . Temperatur

Other (specific ion; OVA; HNU; etc.).

•F/»C

Specific Conductancê
umhos/cm

Sampling Method and Material.

Constituents

.pH.

TefJQA

Container Description
From Lab X QfGAM Preservative

Remarks

Sampling Personnel s AJ? 'f**f*r*>
WELL CASINO VOLUMES

GAL/FT 1-Vfc- . 0.077 2* - 0.16 3* • 0.37 4* - 0.65
1-Yt* - 0.10 2-1V - 0.24 3-Vh" - 0.50 6" - 1.46

1/86



"*° 73 WO 8- I^TKL <.06 -0034
r
 f& MILLER, INC.
Ground- Water Consultant^

Project/No.

WATER SAMPLING LOG
IT P/K>l!>zh Page. .of.

Site/Well No.

Weather

" 3 <C_ Coded/
Replicate No. Date

Hot Sampling Time Sampling
Completed__

EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface /• MP Elevation (aS(o - (*

6/3.Total Sounded Depth of Well Below MP -^ /- <Q Water-Level Elevation

Held ____ Depth to Water Below MP_£L:LiL!_ Diameter of Casing ———<=2 " _____
74 -7 ( Gallons Pumped/Bailed I / 0-7 I -7 *\

Wet ____ Water Column in Well ' '̂ ̂ ' Prior to Sampling (U.g^y i,

Gallons per Foot __

Evacuation Method.

Gallons in Well

Te-P

Sampling Pump Intake Setting,.,
(feet below land surface)

SAMPUNG DATA/RELD PARAMETERS

Color. Odor.

Other (specific Ion; OVA; HNU; <«*) v J \ 4,

.Temperature.
- &

Specific Conductance,
umhos/cm_____

Sampling Method and Material

Constituents Sampled

.pH. . Z 6

T<t >t

Container Description
From Lab _ZL_ or G&M _ Preservative

Remarks

Sampling P ŝonne. 13- C^-f 6*4

WELL CASINO VOLUMES
QAUFT 1-H" - 0.077 V - 0.16 3" - 0.37 4' . 0.65

1-V4" - 0.10 2-Vh* • 0^4 3-Vk* - 0.50 6* . 1.46

1/86



'& MILLER. INC.
Ground- H*uier Consultants

WATER SAMPLING LOG
0 f^M £T / fl4Q73ff HOQ8 ______Project/No.

Site I nation HA A//V/ I fe/K- . O H

Page of

Sile/WellNo. 3 3 S f£§SiteNo. Date /ff ff

H-.7Q0'3 -, so
EVACUATION DATA

Description of Measuring Point (MP)

/• MP Elevation Ce £ 3

6/6. / /

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP (P 5". I fT Water-Level Bevatkxi

Held ____ Depth to Water Below MP_L!L_!_2- Diameter of Casing _____ «=^ 7< __
Gallons Pumped/Baited / . __,\
Prior to Samlin I \ t>.*ft> /Wet Water Column in Well

Gallons per Foot

Gallons in Well

Evacuation Method__X^£î _L.

O.It
4 n Sampling Pump Intake Setting

fleet below land surface) ___

Polar Nil*/ Odor

SAMPUNG DATA/FIELD PARAMETERS

^ ________ Appa-ranoa Sfi<|Hty

Other (specific ton; OVA; HNU; *«-)
4;

to be

Tampar-hiM

335

Specific Conductance,
umhos/cm pH

» -1^1
(^. / /

Sampling Method and Material T erion

Constituents Sampled

vfr\

Container Description
FromL_l>_2L_orG&M Preservative

i*s, .i

Remarks P<wJJ5

Sampling Personnel X /t//f$jAt. CT.

WELL CASINO VOLUMES
QAUFT 1.\*' - 0.077 2" - 0.16 3' - O37 4* - 0.65

1-V4" - 0.10 2-W . 0^4 3-V4- - OSO 6* - 1.4«

1/86



& MILLER. INC.
Ground- U'oltr Consultants

0 & M £.7 I

WATER SAMPLING LOG

Project/No.

Site I "ration H*AM/<R*C ;QH_________

j Coded/
°- _ Replicate No.

Page

Site/Well No.

weather

Date _ 6 l 3 f l

o»

* ——— " \\'.QO M-Z<?

Description of Measuring Point (MP) _

Height of MP Above/Below Land Surface —_aL

EVACUATION DATA

P of PiK

MP Elevation

Total Sounded Depth of Well Below MP ° ^'-tv Water-Level Elevation _

Held ____ Depth to Water Below MP_~ArJELr_ Diameter of Casing __
A "-i o / Gallons Pumped/Bailed/'

Wet ____ Water Column in Well _L_____2 ^ Prior to Samnlina V.-

Gallons per Foot " ^

Gallons in Well _2

Evacuation Method Te-Ciflv^

"

Sampling Pump Intake Setting
(feet below land surface) .

SAMPLING DATA ÎELD PARAMETERS

Color Uf/T 14. b^^>i Odor —— - _____ Apptwaneo Cl<f/?/Z-

Other (specific ton; OVA; HNU; •**)

Temperature
-O

Specific Conductance,
umhos/cm

/ -j ^~to f~ ^ pH ~7 r\/ - u

Sampling Method and Matoriai

Container Description
From Lab _X_ or G&M Preservative

toM/fM-
3

Remarks S ^e -̂M

Sampling Personnel '

GAUFT

Kiof^rcdci c;a Su^-T^ tfFewux/.,^

- I^ATVAsk^ T. AJASt^ X OHlr*£^

WELL CASING VOLUMES
1-Vi- . 0.077 2- . 0.18 3* - 0.37
1-V4" - 0.10 2-Vk* - 024 3-Vfc' - 0.50

H */*,*<?*-

X- CMAtf/S£LL

4' - 0.65
«"- 1.46

1/86



^•TGERAGHTY
r '& MILLER, INC.
'Ground- H'aier Comultams

WATER SAMPLING LOG
Project/No. Ofl-fiA<LT I PA 0'f" 3^ HOP 5______

Site I ̂ tinn

Page. .ot_L

OH

Site/Well No. M IA/ 34

Weather

Coded/
Replicate No. .
Time Sampling
Began ____

- <r <?
- -> ̂

Date
Time

Description of Measuring Point (MP)

EVACUATION DATA

TQf7

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Below MP
cj

Wet ____ Water Column in Well \-

Gallons per Foot Q.

Gallons in Well

MP Elevation .

- 3 S Water-Level Elevation __{

Diameter of Casing ___
Gallons Pumoed/Baited/4
Prior to Sampling ( '«

a

Sampling Pump Intake Setting
(feet below land surface) _

Evacuation MetrKxJ

SAMPUNG DATA/FIELD PARAMETERS

finlnr Odor

Other (specific ton; OVA; HNU; «*e-) T^tte

Specific Conductance,
umhos/cm_____

Sampling Method and Material.

Constituents Sampled

Ranwks

.PH.

Container Description
From Lab _2l_ or G&M _ Preservative

Sampling Personnel -X fiJArtfl* J:

WELL CASINO VOLUMES
QALJFT 1-Vfc- - 0.077 2" - 0.1« 3* - 0.97 4" - 0.65

1-Y** - 0.10 2-V4- . 0.24 »-Vi' - 0.50 6* - 1.4«

1/86



^GERAGHTY
& MILLER, INC.

Ground- H'ottr Consultants

Project/No. O^Ml

Site "~"™ H/W^

. M Uj g>^ P

WATER SAMPLING LOG
HO O ff Page. .of.

Site/Well No

Weather

Description of Measuring Point (MP)

Coded/
Replicate No. .
Time Sampling
Began ___

Date

EVACUATKDN DATA

Height of MP Above/Below Land Surface O* 9&

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Below MP

Wet ____ Water Column in Well

Gallons per Foot __

Gallons in Well JL

MP Elevation

Water-Level Elevation

Diameter of Casing _____<£J
Gallons Pumped/Bailed/'• 4. 4.)
Prior to Semolina UT.T/

Sampling Pump Intake Setting
(feet below land surface) __

Evacuation Method.

Color Odor

SAMPUNG DATA/RELD PARAMETERS

~ _______ Appaaf«ne«>

Other (specific Ion; OVA; HNU; «te-) -p.x|-|g»-f>ij ^

Tamparahini

Specific Conductance, <—<> r\
umhos/cm ______° » .pH. 7.
Sampling Method and Material.

Constituents Sampled
Container Description

From Lab _£_ or G&M __ Preservative

<t

Remarks

Sampling Pursonnal £. F/*1LGJ> J. /l//U$/<. ,1, C**(6H-L. J~. C^
<J

WELL CASING VOLUMES
GAUFT 1-Vfc" - 0.077 r - 0.16 3" - 0 .37 4" . 0.65

1-\*" - 0.10 2-\i' . 0.24 »•%• - 0.50 6" - 1.46

1/86



£&& MILLER, INC.
Ground- H'oter Consultants

WATER SAMPLING LOG

Project/No.

Site .̂ ™

SiteWellNo. /M6Q-3<T

Weather

Page. of

Time Sampling
Began

|*7 '6S( <

Dale
Time Sampling
Completed ̂

EVACUATION DATA

Description of Measuring Point (MP)

/ MP Elevation

Water-Level Elevatkxi

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held____ rvtpthtnWatftfRAinwMP c36.fc>2- Diameter of Casing

Wet ____ Water Column in Well

Gallons per Foot

Gallons in Well

£>(*/, ?O

Gallons Pumped/Balled (̂ \
Prior to Sampling yt •

/
'•

Sampling Pump Intake Setting
(feet below land surface) ~~T7Jsr-f- <rttf>

Evacuation Method.

SAMPLING DATA/RELD PARAMETERS

Color. Appaaraneo

Other (specific Ion; OVA; HNU; «tr) fa,

TumparahifB

F;i4cs*«c.c.

Specific Conductance, / / ̂ ^
umhos/cm ______ b I 3 O

Sampling Method and Material T<TT /^«1

Constituents Sampled
Container Description

FromLab_&_orG&M Preservative

B- X /I//f ^ ̂  -A O"

QALJFT 1-W - 0.077
1-to" - 0.10

WELL CASINO VOLUMES
2* - 0.16 3"
2-Vk-

- 0.37
3-Vk' - OSO

4* - 0.65
6* • 1.4«

1/86



£&& MILLER, INC.
Ground- U'ater Consultants

Project/No.

fiitA I oration

Site/Well No.

Weather

WATER SAMPLING LOG
P A 0*1 3 Pugs / of

, OH

-43 R$taiteNo.

17 : S2.

EVACUATION DATA

Description of Measuring Point (MP)

/ •

- ^

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Betow MP
-

Wet ____ Water Column in Well /*/- to

Gallons per Foot 0* I «*

Gallons in Well f-53

MP Elevation - 1 °

Water-Level Elevation 2

Diameter of Casing
Gallons PumpeoVBaited
prior to Sampling

Sampling Pump Intake Setting
(feet below land surface)

Evacuation M«>thnrt 64:

Color Odor

SAMPUNG DATA/RELO PARAMETERS

Appearance

Other (specific ton; OVA; HNU; *«.) Tu6g
Temperatur

=- Q

/*•/

Specific
umhos/cm pH

_
&*>3h

Sampling Method and Material.

Constituents Sampled

it

T^T \o*

Container Description
FromLab_JL_orG4M Preservative

Remarks . Al(0U>ti> TV

Sampling Personnel B- . >i//f».A X

WELL CASINO VOLUMES
OAUFT 1-\fc- « 0.077 2^ « 0.16 3" - 0.37 4" - 0.65

1-Vi" - 0.10 2-W - OJM 3-Vk* - 0.50 6" - 1.46

1/86



^GERAGHTY
& MILLER. INC.
round- Waitr Conlullams

Project/No.

Site l~-.inn

Site/Well No.

Weather

-ooV3

/
_

WATER SAMPLING LOG
Page. of

5<-v/»V

Replicate No.
Time Sampling
Began

Date
Tune Sampling j
Completed __i

Description of Measuring Point (MP)

EVACUATION DATA

OF f ^c

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Below MP_?lil̂
. ~) / 7

Wet ____ Water Column in Well » '̂ to

Gallons per Foot

Gallons In Well

/ - 74? MP Elevation

Water-Level Elevation

Diameter of Casing ————— zL.
Gallons Pumped/Baited /V /> / )
Prior to Samlin Iw.^fa/

°'

- L
Sampling Pump Intake Setting
(feet betow land surface) lop a$-S

Evacuation Mftthnrt

Color Odor

SAMPUNG DATA/RELD PARAMETERS

Appearance_^£^^LL_ .Temperature

Other (specific Ion; OVA; HNU; «tr) Cv

Specific Conductance.
umhos/cm

Sampling Method and Material (

Constituents Sampled

Remarks

pH
6V / 4.
/-^ T

D/9-'< ri/

Container Description
From Lab _X_ or GAM Preservative

Sampling Personnel

WELL CASINO VOLUMES
GAUFT 1-\fc" m 0.077 2" - 0.18 3" - OS7 4" • 0.65

1-Vfc" - 0.10 2-W - 024 3-Vfe* - 0.50 6' * 1.46

1/86



^GERAGHTY
& MILLER. INC.
•round- H'ottr Consultants

WATER SAMPUNG LOG

fiitft Location HCrnrV wl LM'O
Coded/

Sjtfl/WpiiNo wU-3~t Replicate No.
^ V.*J- /,vV> Time SamplingWpather Jiwrw VVJT /OO Began

Mtll-W Date 1-L"^
]nid. 3a_2_3*ig/«o6

EVACUATION DATA

r>scrjptinno'M«a*' "ing Point (MP) /OP <3 ' tl/C.

Height pf MP AhnvA/Belnw 1 and Surface / - £ *?

Total Snundwl Depth of Well Below MP J? <^-?^

HAld Depth to Wat«r RAlnw MP IT • 7 C

\Ataf Wfltar Column in Well 1 7* • 0?

Gallons per Foot __• JLv

Oallons in Well 3'OV

Px/aruatinn Method "Ti-T /O K\ Ki • \* C

MPPIewatlon 6> 6 / - / « - /

WaterJevel Elevation C* <-/ 3 . / %

Diameter of Casing A"
Gallons Pumped/Bailed, .
Prior to Sampling ( T. / »fc*

Sampling Pump Intake Setting
(feet below land surface) To/iofSfSWvj

SAMPUNG DATA/RELD PARAMETERS

Odor Tamparatufa JS ___ «F/|

Other (specific kxi; OVA; HNU; etc.).

Specific Conductance
umhos/cm <?QQ PH

Sampling Method and Material "7f4-toK Jnc.il'er

Container Description
Constituents Sampled FromLab_A_orG&M_ PreaervEtive

(/
Remarks /}/jSl({A

Sampling Personnel _

QAUFT

*i*rs>/J*j±d ~ m/'W
tT C&rwnphf 1) CT |lk..Sf*f. 0 ^Ar/Vtoq ; J^ ̂ "̂Z t̂./(J - '

WELL CASINO VOLUMES
V*" - 0.077 V - 0.16 3" - 0.37 4- - 0.65
1-Vi" - 0.10 2-W - OJM 3-Vi- - 0.50 ft" . 1.46

1/86



'GERAGHTY
& MILLER, INC.

Ground- H'atfr Consultants ^^
WATER SAMPLING LOG

Project/No. & fl- M f-T I Page

Site/Well No.
i -7//<.Weather m.A 70 *

?>% SXteNo.
Time Sampling
Began

- 4 7 /1 /

of

Date 71 gg
Time Sampling

EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface 73 MP Elevation . 6? <-/

Total Sounded Depth of Well Below MP 3^>,T3 Water-Level Elevation _k

Held____ Depth to Water Below MpJr̂ J_J_ Diameter of Casing ———
i r- -7 Q Gallons Pumped/Bailed/-,

Wet ____ Water Column in Well » °- ' ° Prior to Sampling ——LL.

Gallons per Foot 0' ' ̂

Gallons in Well 2 .̂

• H

Sampling Pump Intake Setting
(feet betow land surface) *

Evacuation Mathnrt Te-Plo>a

aher (specific ion; OVA; HNU;

SAMPUNG DATA/RELD PARAMETERS

C/^

Specific Conductance,
umhos/cm

Sampling Method and Material

Constituents Sampled

PH

Container Description
From Lab _JL- or G&M Preservative

Remarks

Sampling Personnel

OAUFT

. X T. /J fl<>lfl~ >^>

WELL CASINO VOLUMES
0.077 2* - 0.16 3"
0.10 2-Vfe" • 054

- OJ7
- 0.50

4- - 0.6S
6" - 1.46

1/86



12.073 WOf-
'& MILLER, INC.
round- Water Consultants _ _

WATER SAMPUNG LOG
Project/No. 6R*\£T / PA073S

Site location H^ortiW<-^ ,___QJT—

Site/Well No. M<"' ^ *———

Weather Mat- <*id

Page. of t

Coded/
Replicate No.
Time Sampling, t
Began i ? *

Date
Time

EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface I •

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Below MP

Wet ____ Water Column in Well

Gallons per Foot

MP Elevation. 5 7 • 3 O

Water-Level Elevation

Diameter of Casing _
Gallons Pumped/
Prior to Sampling

c2 "

Gallons Pumped/Bailed/
(T. 7.0

Gallons in Well 9.1*1
Sampling Pump Intake Setting ,̂
(feet below land surface) n»

Evacuation Method.

Cotor_lL_b£inH__ Odor.

SAMPUNG DATA/RELD PARAMETERS

———_____Appaaranca $\.

Other (specific ion; OVA: HNU; etc.).

Specific Conductance,
umhos/em .pH.

Sampling Method and Material.

Container Description
From Lab _2L or G&M Preservative

Zatv/Jft
(1

Remarks

Sampling Personnel

GAUFT

3- Mc,s^r . TT. Che^^q . T- /^«?ll'95ky „ ^f, CQ*n fbttf

WELL CASING VOLUMES
V\fc" - 0.077 2* - 0.16 V - 0.37 4" . 0.65
1-Vk" - 0.10 2-Vk' - 0.24 3-%' - 0.50 6" « 1.46

1/86



cJ' MILLER, INC.
Ground- Waltr Consultants

Project/No.

WATER SAMPLING LOG
L_of /

Weather

IW,^, OH"
,Q Coded/

Jo*" " » " & Replicate No.
. , Time Sampling .. . -,uSunny, ^«d %CS Began / to -o f * t

Date
Time Sa
Complet,a*8!.:-!*

EVACUATION DATA

Description of Measuring Point (MP) <L.

Height of MP Above/Below Land Surface.

Total Sounded Depth of Well Below MP .

Held ____ Depth to Water Below MP_J:L-£!i£

Wet ____ Water Column in Well

MP Elevation.

Water-Level Elevation

Diameter of Casing

6. /3 .

Galkxis Pumped/Baited _ N
Prior to Sampling ( l-r- T ; .0

Gallons per Foot *

Gallons in Well 5.
Sampling Pump Intake
(feet below land surface)

Evacuation M«thnri

Color /f. Odor

SAMPUNG DATA/RELD PARAMETERS

—— "^ _____ Appaaranea 5J

Other (specific ion; OVA; HNU; etc.).

Tamparahiro

Specific Conductance.,
umhos/cm b^b

Sampling Method and Material

Constituents Sampled

a Lffi ____

Remarks

.pH.

Container Description
From Lab_£_orG&M_ Preservative

Sampling Personnel 3-.

WELL CASINO VOLUMES
QAUFT VV%' - 0.077 2* - 0.16 3* - 0.37 4* . 0.65

VW - 0.10 Z-Vk- - 0^4 3-Vi- -0^0 e« . 1.46

1/86



MILLER, INC.
•round- Water Consultants

Project/No.

Site Inr-atinn

WATER SAMPLING LOG
Page of

Site/Well No. M\A/-L1&s

Weather

Replicate No.
Time Sampling
Began

Date
./ y/~//-'^/Z-

TlmeSampling lt,Comptotad /2.:/5

EVACUATION DATA

Description of Measuring Point (MP) //>o o-j- M/C

Height of MP Above/Below Land Surface / . MP Elevation

Total Sounded Depth of Well Below MP 7<9. HO Water-Level Elevation

Held ____ Depth to Water Below MP_Ji2iJ2£_ Diameter of Casing
, ,

Wet ____ Water Column in Well I

O

Pumped/Balled

Gallons per Foot Oi((t?

Gallons in Well ^.^7
Sampling Pump Intake Setting
(feet below land surface) "o rxf- W<;

Evacuation

SAMPUNG DATA/RELD PARAMETERS

V, Tamparahira

Other (specific ion; OVA; HNU; etc.)

Specific Conductance,
umhos/cm ~

Constituents Sampled

<s,Lf

Remarks

pH

Sampling Method and Material 7?jY/7»1

Container Deacriptkxi
From Lab .X or G&M Preservative

Sampling Personnel J" j3&&ai. 7^ w

WELL CASING VOLUMES
OAUFT 1-V*' - 0.077 ST - 0.16 3' - 0.37 4' - 0.65

1-Vi' - 0.10 2-Vk* - O24 3-Vk* - 0.50 V - 1.46

1/86



# MILLER, INC.
Ground-H'oier Consultants

WATER SAMPLING LOG
Prnjprt/Nn OfWfT f ft U / "ft /WlS

Rite 1 nratinn M&VMvbal OWlft

. Coded/
$j,QflA/f"N« /MR/-'-/'"?* Replicate No.

. Time Sampling ,
VA/oo«har Wxi-*- //"*/ *V? f BflOan *

Page of

Date 6 -*jftf-<Kr

i »j o Ti"16 Sampling j 3 I / *"
' McA Comnleted 1 & l^>

EVACUATION DATA

Description of Measi iring Point (MP) . TO ft o$ .Pj/C —————————————————————————

Height of MP Above/Below Land Surface
UP

Total Sounded f>pth of Woll Below MP iQi Q€

Held Depth to Wat*»rR«lnwMP T?.fc^

Wet Water C-rtlMmn in Well /fciHP

Gallons per Foot Or ' fc

G l̂lnns in Well . ̂ iff

Fvar i ifltion Method / ?. f /_7>7 / S<^ IIP./"

MP Elevation

Water-Level Elevation

Diameter of Casing *2.
Gallons Pumped/Bailed /_?^*\ <o
Prior to Sampling \£LtK) \

Sampling Pump Intake Setting
(feet below land surface) Topr>% Ce/Vf^/j

SAMPUNG DATA/FIELD PARAMETERS

Color fV\fg/ n*4riLA\ Odor___________ Appearance (/ S

Other (specific ton; OVA; HNU; etc.)

Specific Conductance, -
umhos/cm ^r^Q_______ pH i»

Sampling Method and Material /frlov\

Container Description
Constituents Sampled From Lab ___ or G&M ___ Preservative

Remarks
-T- /" ( /I "T x~ —r-SamplingPersonnel _ >JL_&A5C^. J Wkt^gQfJL i J Ckri-XcG , ^+-

WELL CASING VOLUMES
GAL./FT 1-V4" - 0.077 2' - 0.16 3" - 0.37 4" - 0.65

1-Vi" - 0.10 2-Vi* - 0.24 3-Vi" - 0.50 6" - 1.46



i i
& MILLER. INC.
iround-H'aifr Consultants

Project/No.

Site Location

Site/Well No.

Weather ....

WATER SAMPLING LOG
Page. .of.

I (D K/Q

Coded/
Replicate No.
Time Sampling
Began

Date 6-17 ~
Time

EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Below MP

Wet ____ Water Column in Well

Gallons per Foot

Gallons in Well

Tfft>i\

MP Elevation

Water-Level Elevation
-Diameter of Casing ^ _______

Gallons Pumped/Baited/? x , f
Prior to Sampling ( /7 tX) /V

Sampling Pump Intake Setting
(feet below land surface)

Evacuation Mathnri

Color /Vo(i)V\ Odor.

SAMPLING DATA/FIELD PARAMETERS

1—'____Appearance_^fc:

Other (specific ion; OVA; HNU; •**)

.Temperature

Specific Conductance,
umhos/cm pH

Sampling Method and MatAriAi

Container Description
From Lab ___ or G&M. Preservative

Remarks

Samolinq Personnel 0 W*ScT 0 Cp\«PJ&<X rTV/s<*ip
1 \J I

WELL CASINO VOLUMES
GAUFT 1-Vk- - 0.077 2" - 0.16 3' - 0.37

1-Yt* - 0.10 2-Vt' • 024 3-Vt' m 0.50

bfll T feftetf ky
'

4" . 0.66
6' - 1.46

1/86



^GERAGHTY
MILLER, INC.

round-H'otfr Consultants
WATER SAMPLING LOG

Orma+-

Site Location

Site/Well No.

Weather _//:

• c .

Irnnrtihtf,-! fs

M\A/- HOri,

^l^\™r

>Uin
Coded/
Replicate No.
Time Sampling
Ftagan 10-6^

Page of

Date
Time Sampling
Completed __//lii_

Description of Measuring Point (MP)

EVACUATION DATA

Ta £>. Pi/f,

/ ••3V*Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held ____ Depth to Water BetowMP_£iLJL^2

Wet ____ Water Column in Well -3 1iO

Gallons per Foot

Gallons in Well

Evacuation Method Jf

MP Elevation 4" / • f -*"

Watef-Level Elevation

Diameter of Casing .
Gallons Pumped/Bailed
Prior to Sampling _

Sampling Pump Intake Setting
(feet betow land surface)

SAMPUNG DATA/FIELD PARAMETERS

Odor Temperature Mi 8"

Other (specific ion; OVA; HNU; etc.)

Specific Conductance,
umhosfcm

Sampling Method and Material.

Constituents Sampled

^t——

pH

Container Description
FromLab_>L_orG&M Preservative

Remarks

Sampling Personnel f T-

WELL CASINO VOLUMES
QAUFT l-Vfc" - 0.077 V - 0.10 V - O37 4" - 0.65

1-%' - 0.10 2-Vi- - 0^4 3-Vk' - 0.50 6" - 1.4C

1/86



& MILLER. INC
Ground- H'aier Consultants

Project/No.

Site ln«««nn

Site/Well No.

WATER SAMPLING LOG
?»ft H O0 ft ______ Paga of

tDH

Weather
r i /w, iWCCg>° P /

Replicate No.
Time Sampling
Began

Date
.-..IQl

Time Sampling ., l
Comptetad I l

EVACUATION DATA

Description of Measuring Point (MP) Top CTT

Height of MP Above/Below Land Surface I '33 MP Elevation V •

J2_ Water-Level Elevation _

Depth to Water Below MP_JL l̂ZifL- Diameter of Casing _
, /* * c Gallons Pumped/Bailed

0 Prior to Sampling __

Total Sounded Depth of Well Below MP

Held___

Wet ____ Water Column in Well IU/""

Gallons per Foot * *

Gallons in Well * -(o\

6>/

Sampling Pump Intake Setti
(feet below land surface) _

Evacuation Method.

Color QdQf

SAMPLING DATA/FIELD PARAMETERS

Hi:_____Appearance.

Other (specific ion; OVA; HNU; etc.).

I I C x r v '

Tampflfatura /5" »F/«C

umhos/cm ^p pH

Sampling Method and Material IT-HP*

Container Description
From Lab _^_ or GAM Preservative

L0n£t(jsr~
a

Remarks

QAUFT

f cl̂ mpk I/ , T /lk<ef • J? C-\

WELL CASINO VOLUMES
1-H- - 0.077 2- « 0.16 3"
1-\4* • 0.10 VW - 0^4 3-W

HtfpBcA 1 Kfiff/-xri/
' U /

. 0.37 4- . 0.65
• . 0.50 6" - 1.46

1/86



"£07-3 ff/to ?-LUT/ZLO6-0053
£&& MILLER, INC

jraund- H'ater Consultants

Project/No. _

Site Location.

Site/Well No.

WATER SAMPUNG LOG
Page. .of /

KM/AM&/h, tg»H

0

Weather C.U?UPV

Coded/
Replicate No. .
Time Sampling
Began _____

Date

EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface I.5°O MP Elevation

Total Sounded Depth of Well Below MP 0 3 -n/ Water-Level Elevation __t_

Held____ Depth to Water Below MP_A î_L?r Diameter of Casing _____
A -7 Q <£ Gallons Pumped/Bailed /-> t

Wet____ Water Column in Well __4LLJL£ Prior to Sampling_

/i

Evacuation Method.

Water Column in Well.

Gallons per Foot.

Gallons in Well.

~Te£lov\

0-tvP
Sampling Pump Intake Setting .̂—
(feet betow land surface) >^

SAMPUNG DATA/RELD PARAMETERS

Color LT Odor

Other (specific ion; OVA; HNU; etc.).

Tamparah-n

Specific Conductance,
umhos/cm___ .pH.

Sampling Method and Material.

Container Description
From Lab _2C_ or GAM Preservative

/ f :~t-/ (JfL& L**fs I

'

Remarks

Sampling P*«f>nn™ Tf r.&vwpWll vT hJaSff } J CKf
| " / *

^ T ftWfv
\J /

WELL CASINO VOLUMES
QAUFT !->%•-o.orr r -o.ie y .0.37 4--o.es

1-\4* - 0.10 2-Yfc- - 024 3-Vfe* - 0.50 6* - 1.46

1/86



^•TGERAGHTYA& MILLER. INC.
Ground- H'attr Consultants

?3 - 60772 ̂ o 6 - 005 V

WATER SAMPUNG LOG

Site Location **

Site/Well No. t

Weather UhftA.

kv\f\»Wi I OK«O
„. , , ... ̂  Coded/
'/ItJ-tyj5 Replicate No

Time Sampling ,u~ /*.
Began / 'Tie^O

Page. -Of.

Date
Time Sampling __
Cnmpteted l^

EVACUATION DATA

Description of Measuring Point (MP) ~fap—Oc£——M/C,

/-Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held____ Depth to Water Below MP r?I.H

Wet ____ Water Column in Well

Gallons per Foot •» f/

Gallons in Well 3.57

Evacuation Mothnri l-f-flon DC

MP Elevation 3 . (&

Water-Level Bevatkx)

Diameter of Casing
Gallons Pumped/Bailed
Prior to Sampling

Sampling Pump Intake
(feet below land surface)

SAMPLING DATA/RELD PARAMETERS

finlor Odor Temperature

Other (specific ion; OVA; HNU; etc.).

Specific ConducUince,
umhos/cm 3ktZ. pH

Sampling Method and Material Tefln* Bat 1C f

Constituents Sampled
Container Description

From Lab _2L_ or GAM _ Preservative

Remarks

Sampling Personnel T fhrW '
WELL CASINO VOLUMES

QAL/FT 1-H" - 0.077 2" - 0.16 3' - a37 4' - 0.65
1-V4- - 0.10 2-Vfc" - OJM 3-Vi' - 0SO 6" - 1.46

1/86



£&& MILLER, INC.
jround- Water Consultants

Project/No. /Or'mf'T
n -i

Site Location.

Site/Well No.

Weather

WATER SAMPUNG LOG
/-to? Page / of

Replicate No. Date

EVACUATION DATA

Description of Measuring Point (MP)

I •Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Below MP_AL_L5

Wet ____ Water Column in Well

Gallons per Foot

Gallons in Well

MP Elevation

Water-Level Elevation

Diameter of Casing

(* II -

Gallons Pumped/Bailei . . \
Prior to Sampling CoH VJJ

,
/« /V

Sampling Pump Intake
(feet below land surface)

Evacuation Mathnri PCtiifif

Color Odor

SAMPUNG DATA/FIELD PARAMETERS

_______Appearance JZ_

Other (specific ion; OVA; HNU; etc.)

/6

Specific Conductance,
umhos/cm

Sampling Method and Material

——— pH

TA<v

Constituents Sampled

Remarks

Container Description
FfomLab___l_orG&M Preservative

Sampling Personnel .T . CT Cktp&Ci , J MJLb

WELL CASINO VOLUMES
OALJFT 1-H" - 0.077 2" - 0.16 8" - O37 4- . 0.65

1-%' - 0.10 2-W - OJS4 3-Vk* - 0.50 6" - 1.46

1/86



\y& MILLER, INC.
Ground-Water Consultants

WATER SAMPLING LOG
/ ?f\ OTB'S of.

fiit« 1 oration tt <inn v b^l . 0 tfl 0

Cila/Wall Mn M W ~ / 4 5

U/oathor S<<ArW , ^»M *JOS

Description of Measuring Point (MP)

Heiaht of MP Above/Below Land Surface

Coded/
Ftaplirata No

Time Sampling ,̂
Began -0 --OO

EVACUATION DATA

•ioP of- P / C

/ . 3 c3- MP Elevation

Date ^*/3*i '^9"
Time Sampling ^ ^
Completed «"\ A b "<^

(o L-> 3. . 0 1

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Below MP

Water-Level Elevation

Diameter of Casing

(o O 7 - 9 J?

Wet

3th to Water Below MPjLL£jL__ Diameter of Casing ____*2 "_______
_ Galkxis Pumped/Bailed-_ N c

Water Column in Well /T- T r Prior to Sampling ( 7. n ) 7 OO

Gallons per Foot °-

Gallons in Well
Sampling Pump Intake Setting
(feet below land surf ace) p

Evacuation Method.

Color md/rf- ^rc-«JQ Odor

Other (specific ion; OVA; HNU; etc.).

SAMPUNG DATA ÎELD PARAMETERS

'_____Appearance ^»C<1 Temparatiirft Ha «F/°C

Specific Conductance,
iimhostem (oH^ pH. 6 •
Sampling Method and Material.

Constituents Sampled

Te Ron

Container Description
From Lab _X_ or G&M _ Preservative

Remarks

Sampling Personnel . Nttstr . T. A« t t -Qssky . >T, . T.

WELL CASING VOLUMES
GAL./FT 1-V4* . 0.077 2* - 0.16 3" - 0.37 4" - 0.65

1-Vi" - 0.10 2-Vi" « 0.24 3-V4* - 0.50 6' - 1.46

1/flfi



R.O7-3ZtfDg- 60776 L&C. -

? MILLER, INC.
i- H'oier Consultant*

WATER SAMPLING LOG
Prnjpct/No. O R M £. T

fiitft 1 nration H Qnr>» V>

SitoAAtellNn MW-*H

Wfiflther €u/\r\y , /T

/ r/^O /i^ l-tUONS

d\ . OHIO

. Coded/
<=! ReplicMte No

'j ons Time Sampling ,^.j(*
d-'tfOS Began /C71t>

Page /

Date bJAi/
Time Sampling
Completed

of /

ss

Description of Measuring Point (MP)

EVACUATION DATA

cP P /C

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held ____ Depth to Water Below MP

Wet ____ Water Column in Well

MP Elevation /, 6 / > 7 £,

• /5 Water-Level Elevation , O 8

Diameter of Casing ____=
Gallons Pumped/Bailed
Prior to Sampling ( > ^ • 9 J tf.oo

Gallons per Foot °-

Gallons in Well G
Sampling Pump Intake Setting
(feet below land surface) ___

Evacuation Method.

Color. Qdor

SAMPLING DATA/RELD PARAMETERS

"" —— ____ Appearance &•

Other (specific ton; OVA; HNU; etc.).

Temperature V6>

Specific Conductance,
umhos/cm______GSO

Sampling Method and Material.

Constituents Sampled

£}M&[

ff

Remarks

.pH.

Container Description
From Lab j( or GAM Preservative

Sampling Personnel rr. v

GAL./FT 1-V4* - 0.077
1-Vz" - 0.10

WELL CASING VOLUMES
2" - 0.16 3'
2-V4- - 0.24

-0.37
3-Vi" - 0.50

4* - 0.65
6' - 1.46

1/R6



0(0 -
^GERAGHTY

'& MILLER, INC.
'round- Wattr Consultants

WATER SAMPUNG LOG

Htelnmtinn HAtiA))Gftl-

Sitfl/W«HNo, Fg*1

VUoathAr

OHIO
Coded/
Replicate No. _
Time Sampling
Began 1830

Page__L__of.

Date
Time Sampling
Completed__

EVACUATION DATA

Description of Measuring Point (MP) —————————^ ——————————————————

Height of MP Above/Below Land Surface ——————— MP Elevation.

Total Sounded Depth of Well Below MP Water-Level Elevation

Held ____ Depth to Water BetowMP___ZZ—— Diameter of Casing ——————Z
__ Gallons Pumped/Bailed __

Wet ____ Water Column In Well ______ Prior to Sampling ________

Gallons per Foot ______
Sampling Pump Intake Setting

Gallons in Well — (feet below land surface)

Evacuation Method___ZH————————————

SAMPUNG DATA/RELD PARAMETERS

.Odor___z______Appearance__________c=-__--_Tefnperature

Other (specific ton; OVA; HNU; etc.)

Specific Conductance,
umhos/cm

Sampling Method and Material.

Container Description
Constituents Sampled From Lab _)<___ or G&M——— Preservative

u<rr ________ ______

Remarks StiM0nio&> Loc, raM0teTe£> 4Y J?. £&/?&£> /vt> "T—li, 0nier> o/U Lot

Sampling Personnel

WELL CASINO VOLUMES
OALJFT 1-H" « 0.077 V - 0.10 V - OJ7 4* • 0.65

1-%' - 0.10 2-Vfc* - 0-M 3-\k* - 030 6* - 1.46

1/86



^GERAGHTY
£f& MILLER. INC.

'Ground-U'attr Consultants
WATER SAMPUNG LOG

Project/No. Pert) FT / R.O73KH& $_____________________

Site Location.

Site/Well No. F& * 2-

Weather

Page__l .of.

HnT

Coded/
Replicate No. .
Time Sampling
Began ___

Date

16 23
EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface —

Total Sounded Depth of Well Below MP

Held ____ Depth to Water BetowMP__HZ_

Wet ____ Water Column in Well —

Gallons per Foot

MP Elevation.

Water-Level Elevation

Diameter of Casing __
Gallons Pumped/Bailed
Prior to Sampling __

Gallons in Well ~~
Sampling Pump Intake Setting
(feet below land surface) ____

Evacuation Method.

Color

SAMPUNG DATA/RELD PARAMETERS

Otter —______Appearance_£_i_ Tamaratura 3 V

Other (specific ion; OVA; HNU; etc.).

Specific Conductance,
umhos/cm f.o- /?-.-2-____pH

Sampling Method and Material.

Constituents Sampled
Container Description

From Lab __>___ or G&M __ Preservative

Remarks -5>f /HA f-12,

Sampling Personnel . AJ/t-SFj€ (rieff&A f#M/s0FH-

WELL CASINO VOLUMES
QAUFT VVk' - 0.077 2* - 0.18 y - 0.37 4* - 0.66

1-Vfc- - 0.10 2.H" - 0.24 »•%• - 0.50 e» - 1.46

1/86



"£0 ̂ 33 HO*- uurR.Lo&-oob ?

^GERAGHTY& MILLER, INC.
'Ground- H'attr Consultants

Project/No. .

Site Location.

Site/Well No.

Weather _

WATER SAMPLING LOG
Page. .of.

. O.
Coded/
Replicate No. .
Time Sampling
Began ___

Date

EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface.

Total Sounded Depth of Well Below MP .

Held____ Depth to Water Below MP.

Wet ____ Water Column in Well.

MP Elevation.

Water-Level Elevation ____—

Diameter of Casing _____—
Gallons Pumped/Bailed ._
Prior to Sampling ________

Gallons per Foot

Gallons in Well —
Sampling Pump Intake Setting
(feet below land surface) __

Evacuation Method.

SAMPLING DATA/FIELD PARAMETERS

Colnr .Odor. .Temperature

Other (specific ion; OVA; HNU; etc.).

Specific Conductance,
umhos/cm

Sampling Method and Material.

Constituents Sampled

L&UG- LHT_____

pH.

Container Description
From Lab _JL- or GAM _ Preservative

Lot, SV OA) 7-12. 6/9Sej>

Sampling Personnel ~TZAWASKl{ tHe/?G6>/1.

WELL CASINO VOLUMES
QAUFT l-Vfc* - 0.077 2* - 0.18 y - 0.37 4' - 0.6S

1.%' . 0.10 2-Vk" - 0.24 3-Vk* " 0.50 «" . 1.46

1/86



~ 007-0

A¥& MILLER, INC.
'Ground-Water Consultants

WATER SAMPUNG LOG
Prnj«rt/No {)K.ff)ET j

SitA 1 rratinn /7/9A)AJl/3i

«iiWW«IINn /=£ ***/

w«a.h«r Su/owv :W>'3-

r /co 73 'Sn ox

rtL. OH/ 0
RaplicataNo

<7A'i pme Sampling
BO * Bfloan JfeOO

Page 1

Data 6-Z
Time Sampling
Completed

of 1

EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface MP Elevation .

Total Sounded Depth of Wen Below MP .

Held ____ Depth to Water BetowMP.

Wet____ Water Column in Well.

Gallons per Foot.

Gallons in Well.

Water-Level Elevation

Diameter of Casing ——
Gallons Pumped/Balled
Prior to Sampling ——

Sampling Pump Intake Setting
(feet below land surface) ____

Evacuation Method

SAMPUNG DATA/FIELD PARAMETERS

Color Qdnr 33

Other (specific Ion; OVA; HNU; etc.)

Specific Conductance.
umhos/cm

Sampling Method and Material.

Constituents Sampled

Remarks Lof»

pH fa. 1 1

Container Description
FromLab_X— orG&M Preservative

i3V <a/u

Sampling Personnel TZfiTVASM A/frSFfc

WELL CASINO VOLUMES
OAUFf 1-H- - 0.077 V - 0.1« *• - O37 4" - 0.65

1-\4- - 0.10 Z-Vi" - 0^4 3-V*- - O50 •" - 1.46

1/86



607*006- OO-f I

^GERAGHTY
_&f& MILLER, INC.

jround- H'aier Consultants

Project/No. _

Site Location.

Site/Well No.

Weather __

WATER SAMPLING LOG
Page___ of.

.. OHIO
Coded/

Time Sampling
Raniin

Date
Time

EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface MP Elevation

Total Sounded Depth of Well Betow MP .

Held____ Depth to Water Betow MP.

Wet ____ Water Column in Well.

Gallons per Foot.

Gallons in Well.

Water-Level Elevation

Diameter of Casing ————
Gallons Pumped/Bailed
Prior to Sampling ________

Sampling Pump Intake Setting
(feetbetow land surface) ___

Evacuation Method

SAMPLING DATA/FIELD PARAMETERS

finlnr Odor Tamparatura

Other (specific Ion; OVA; HNU; etc.)

Specific Conductance, . _ .
umhos/cm _____/• r±> pH la.UU

Sampling Method and Material -JjZB=o*L

Constituents Sampled Rom
Container Description
iLab_A_orGAM_ Preservative

Remarks * Lo(o BY 7-/Z o/(J

Sampling Personnel A)AS>e£

WELL CAStNQ VOLUMES
QAUFt 1-H" - 0.077 2* - 0.16 3* - O37 4' - 0.6S

1-Vfc" - 0.10 2-V*" « 0.24 3-\*" - 0.50 «" - 1.46

1/86



> G E R A G H T Y
£g&. MILLER. INC

1^§r Ground- H'ottr Consultants
WATER SAMPUNG LOG

Page __/___ of.

Bt«lnmtinn HftVA)l6PlL. 0/ilD

SHflWell No, F& ^T

wAaihor hMtfn OiiefijCA*

Coded/
Raplicat«Na.
Time Sampling . -̂ .̂ ^

,T Begun ^ * I^OO

Date

O____

EVACUATION DATA

Description of Measuring Point (MP) __

Height of MP Above/Below Land Surface __ZH__ MPEtovatfon_____

Total Sounded Depth of Well Below MP Water-Level Elevation _

Held ____ Depth to Water Below MP___HZ__ Diameter of Casing _
_ Gallons Pumped/Baited

Wat WatAr rVtlt imn in Wall Prior tn Swnnlina
.__ uaiiufia ruiiipvuri

Wet ____ Water Column in Well ______ Prior to Sampling

Gallons per Foot ''
Sampling Pump Intake Setting

Gallons in Well ______ (feet betow land surface) ___

Evacuation Method.

SAMPUNG DATA/FIELD PARAMETERS

Color CUT/9/2- Odor ——

Other (specific Ion; OVA; HNU; etc.)_______

Specific Conductance. . -~
umhos/cm _____/• ->____ pH,

Sampling Method and Material

Container Description
Constituents Sampled FromLab_J£_orG&M ___ Preservative

Remarks /IrnPLt/Ofe Lofe Co^Pcerer* gV ft. FA££>o ox) V-/2

Sampling Personnel ~!&nVAS)(.i AJffeF/P ChlF.tfEloA

WELL CASINO VOLUMES
QAUFT LVk' « 0.077 V • 0.16 3" - O37 4" - 0.6$

1-%' - 0.10 2-Vh* » O24 3-y,' mOJSO V - 1.46

1/86



'Ground- Water Consultants
WATER SAMPLING LOG

I ?flOT-7>2HOO& Page / «,Project/No.

Site i««*inn

Site/Well No. F>^6J) BOw<C"^ §e$taateNo. ___________ Date ^» 3^
Time

Weather
u~ 7/)-s I"™ Sampling 74-^/-j t /e; a Began ____ 1^ - O

EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface ""'——— MP Elevation.

Total Sounded Depth of Well Below MP "̂  Water-Level Elevation __ZL

Depth to Water Below MP__IH___ Diameter of Casing
_ Gallons Pumped/Bailed _

Wet ____ watar rniiimn in w»ii "^ Prior to Sampling ______

Gallons per Foot - ~____
Sampling Pump Intake Setting

Gallons in Well — (feet below land surface) ___-^

Evacuation Method —————————————————————————————————

SAMPLING DATA/RELD PARAMETERS

Odor _______ Appaa,,,̂  C.Ltf\fl. Tamparahiro

Other (specific Ion; OVA; HNU; etc.)

Specific Conductance, -i <-?
umhos/cm ______* / o pH

Sampling Method and Material

Container Description
ixvwiTiMnnt finmpien rmm i_an ^x nr uam i iiuuiinmvH

£^0/l/£r~£i'fS /

Ramarics

Sampling P^nnrwM TT RATV/^/<y T. A//H.1/C J. CA^fQ

WELL CASINQ VOLUMES
QALJFT 1-Vfc- - 0.077 2" - 0.18 y - 0 (̂7

1-Vk* - 0.10 2-V4- • 024 3-Y*' - 0.50

er^J J. C^&ftfi/l

4" - 0.65 y
6" - 1.46 ^

1/86



£('& MILLER, INC.
'Ground-Water Consultants

Project/No. .

Site Location.

/

WATER SAMPUNG LOG
Page I .of.

M/1/VM/ , OH

Site/Well No. Jt

Weather

ttg Coded/
_ 7 Replicate No. .

Time Sampling
Began ..

Date _
Time Sampling
Completed __

EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface. MP Elevation.

Total Sounded Depth of Well Below MP .

Hold Depth to Water Below MP.
c—

Wet ____ Water Column in Well.

Water-Level Elevation _

Diameter of Casing _
Gallons Pumped/Bailed
Prior to Sampling ___

Gallons per Foot __n.

Gallons in Well __=_
Sampling Pump Intake Setting
(feet below land surface) ____

Evacuation Method.

Color. .Odor.

SAMPUNG DATA/FIELD PARAMETERS

C (eflr*~

Other (specific ion; OVA: HNU; <««} *>**>

.Temperature.
op fryf.

Specific Conductance,
umhos/cm_____

Sampling Method and Material.

pH.

Container Description
From Lab _2L_ or G&M Preservative

£**/*• IKT

R,™^ P.'iLD 3t/Wte TMfc^/V flt -KeL»lev^.

Samoling Personnel T- /^ATuA^fc-V CT- /IM*t*. vT. C<ier"

WELL CASINO VOLUMES
OAUFT 1.%-. 0.077 2" -0.16 3" -0^7

VVfc- . 0.10 2-Vk" - 0.24 3-Vkm - aSO

^» &.c**p&*n

4- - 0.65
6" - 1.46

1/86



£*& MILLER, INC.
Ground- Water Consultants

£073*7/0*-

Projec«/No.

site .̂ on K/MW £/**-, <?/-/
Site/Well No. *&*> ?*&*

WATER SAMPLING LOG
7

Weather
l uf /i/

Sampling
Began

Date
Time

EVACUATION DATA

Description of Measuring Point (MP) _n

Height of MP Above/Below Land Surface.

Total Sounded Depth of Wen Below MP .

Hold "~ Depth to Water Below MP.

Wet ~~ Water Column in Well.

Gallons per Foot.

Gallons in Well.

Evacuation Method_

MP Elevation.

Water-Level Elevation

Diameter of Casing _
Gallons Pumped/Bailed
Prior to Sampling __

Sampling Pump Intake Setting
(feet below land surface) _____

, / - .
/ to -

dolor C (eft**- Odor ~~

SAMPUNG DATA/FIELD PARAMETERS

Appoaranea

Other (specific Ion; OVA; HNU; *tr>)

Tamparatuni

Specific Conductance,
umhos/cm

Sampling Method and Material

Constituents Sampled

Remarks

pH

Container Description
FromLab_2i_orG&M Preservative

Sampling Personnel , A)A<,jfi. J". 2T>

WELL CASING VOLUMES
OAL7FT 1-H" - 0.077 2" - 0.1S 3" - 0.37 4" - 0.65

1-to" - 0.10 2-tt" - 0.24 3-V%" - 0.50 6" - 1.46

1/86



^GERAGHTY
/& MILLER. INC.
Ground- Water Consultants

WATER SAMPLING LOG
Project/No. ^'"/"^' / I tt v I^On^OO________ Page I of

ate. 0^^ HAAM/ (64c . (
Site/Well No. F.'5LpfiM/W^(/ Replicate No. ___________ Date

U/rJ- LI, ̂ ;t) <?0°7 TimeSamplingWeather "UT rwruv 7 7 • Began ———

EVACUATION DATA

Description of Measuring Point (MP) _______________

Height of MP Above/Below Land Surface ______ MP Elevation.

Total Sounded Depth of Well Below MP ~~ Water-Level Elevation _2_

Hold - Depth to Water Below MP_I____ Diameter of Casing ——H_
x __ Gallons Pumped/Balled _

Wet ____ Water Column in Well ______ Prior to Sampling ____

Gallons per Foot ^~
Sampling Pump Intake Setting

Gallons in Well " (feet below land surface)
-T

Evacuation Method.

SAMPUNG DATA/FIELD PARAMETERS

Co|or_^-^T^-___Qdor —_________AppoAfAnr* CdMvC Tamparahira . VJv op^CJ

Other (specific Ion; OVA; HNU; etc.)___

Specific Conductance.,
umhos/cm .̂̂ 5 _______ pH,

Sampling Method and Material /<*•[

Container Description
L>UIISUIlUHtllS AHIIIpWWl I-IIMT1 LBU > / Ut L-WkM flHWHVHUVH

SrfASS-r' Ltf /

Remarks

Sampling Personnel \.\ f̂lumpVy.|

QAL/FT" 1-H" « 0.077
1-V4" « 0.10

1 Th 1 r ~T~ /" 1 ~^, I/ <"I \ 1 l\r^el vj C MCpf̂  , / u^^/ a
WELL CASING VOLUMES

2* - 0.16 3* • 0.37 4* - 0.65
2-Vi* • 0.24 3-VV - 0,50 6* - 1.46

1/86
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£g& MILLER, INC.
Environmental Services

Project/No. p/k>O

WATER SAMPLING LOG
Page / of

Site Location fffi*^

Site/Well No "IU;

0 •Weather UtttfS.

^^ V?)

Coded/
""2_ Replicate Nrv
-jyi* Time Sampling M »A
"107 Began II 1U

Date ^^37 fo
Time Sampling ,| (*//}
Completed Jl *^

EVACUATION DATA

Description of Measuring Point (MP)_

Height of MP Above/Below Land Surface _

Total Sounded Depth of Well Below MP f)5"..33

Held____ Depth to Water Below MP.

Wet ____ Water Column in Well.

MP Elevation

Water-Level Elevation.

Diameter of Casii
Gallons _
Prior to Sampling

Evacuation MethnH

Gallons per Foot 6 ,

Gallons in Well ___L

T<?u»J

Sampling Pump Intake Setting
(feet below land surface) ___

SAMPLING DATA/FIELD PARAMETERS

Cotor_ .Odor. Temperature ] S

Glher (specific ion; OVA; HNU; etc.).

Specific Conductance, ~_~
umhos/cm_____ *MJPO___ pH.

Sampling Method and Material

Constituents Sampled

5clr»f tA P^rf ^

Container Description
From Lab ^ or G&M _ Preservative

Remarks

Sampling Personnel &r\ .JCL - . O

WELL CASING VOLUMES
GAL/FT. 1-V4" - 0.06 2' - 0.16 3" - 0.37 4" = 0.65

1-Vi" . 0.09 2-%" - 0.26 3-Vi* = 0.50 6* - 1.47

G&M Form 12 6 86 Southpeint 89-1473



-0088

& MILLER, INC.
Environmental Services

WATER SAMPLING LOG
Project/No. Page_ .of_

Site Location

Site/Well No._

Description of Measuring Point (MP)

Coded/
Replicate Na
Time Sampling
Began

Date_2i

AS" /5" Time Sampling
*

EVACUATION DATA

P(/r
Height of MP Above/Below Land Surface 3t li

Total Sounded Depth of Well Below MP 7? >

Held____ Depth to Water Below MP 2#

Wet ____ Water Column in Well */f •£•

Gallons per Foot 6*(b

Gallons in Well 7-?/

MP Elevation

Water-Level Elevation.

Diameter of Casing
Gallons Pumped/Bailed
Prior to Sampling

Sampling Pump Intake Setting
(feet below land surface) __

Evacuation Method

Color .Odor_

Other (specific ion; OVA; HMD;

SAMPLING DATA/RELD PARAMETERS

Appearance V* SL ^(<ius|v/ Temperature / 7

Specific Conductance,
umhos/cm______

Sampling Method and Material

Constituents Sampled

Remarks

PH

Container Description
From Lab _2Cor G&M _ Preservative

Sampling Personnel \ffi> /

WELL CASING VOLUMES
GAL/FT. 1-V4* = 0.06 2" - 0.16 3" - 0.37 4* = 0.65

1-%' = 0.09 2-1/z" - 0.26 3-1A" « 0.50 6' = 1.47

G&M Fwm 12 6-86 Southprkx 89-1473



f& MILLER, INC.
Environmental Services

WATER SAMPLING LOG
Project/No. "pflnenn&- £>fr^&~i

Site Location

Site/Well No..

Page of

. . / > * /

Description of Measuring Point (MP)

Coded/
Replicate Na _
Time Sampling
Began____

Date
Time Sampling
Completed _

EVACUATION DATA

Height of MP Above/Below Land Surface .

Total Sounded Depth of Well Below MP .

Held____ Depth to Water Below MP.

Wet ____ Water Column in Well.

Gallons per Foot.

Gallons in Well.

Evacuation Method.

MP Elevation

»3O

Water-Level Elevation.

Diameter of Casing.
Gallons
Prior to

Sampling Pump Intake Setting
(feet below land surface) ___

Hnlnr .Odor.

SAMPLING DATA/HELD PARAMETERS

Appearance (

Other (specific ion; OVA; HNU; etc.).

Temperature

Specific Conductance,
umhos/cm________ -PH. 7.36
Sampling Method and Material

Constituents Sampled

_L

Container Description
From Lab nr G&M _ Preservative

Remarks

Sampling Personnel

GAL./FT. 1-V4- - 0.06
1-Vi" = 0.09

WELL CASING VOLUMES
2' = 0.16 3*
2-Vi" = 0.26 3-1A"

« 0.37
«= 0.50

4*
6"

0.65
1.47

G&M Form Southprirt 89-1473



- UJT/Zi-0& -008?

^I-TGERAGHTY
f& MILLER, INC.

Environmental Services
WATER SAMPLING LOG

Site Location _ k

Site/Well No."w*

Weather toOCf

*o*>,Bft,or?
Coded/

V-/7 Replicate Nn

- , xvo Time Sampling \t \\tC
C^ &> Benan ^ ^ K»H^

Date 2/&T <
Time Sampling
Completed

f O

n»£

Description of Measuring Point (MP).

EVACUATION DATA

P(/C

Height of MP Above/Below Land Surface | - i

Total Sounded Depth of Well Below MP 7 "?.*?

Held____ Depth to Water Below MP 3~7. l(

Wet ____ Water Column in Wen

Gallons per Foot

Gallons in Well

MP Elevation

Water-Level Elevation.

Diameter of Casing.
Gallons Pumf
Prior to Sampling"" fl?.O

Sampling Pump Intake Setting
(feet below land surface) _____

Evacuation Method.

SAMPLING DATA/FIELD PARAMETERS

Odor.

Other (specific ton; OVA; HNU; etc.). O»i /)lArGL

h^./rJ
sine Conductance,

umhos/cm________ -PH.

Sampling Method and Material

Constituents Sampled
Container Description

From Lab V or G&M _ Preservative

/ \

Remarks

Sampling Personnel

WELL CASING VOLUMES
GAL./FT. 1-V«' - 0.06 2' - 0.16 3" - 0.37 4" = 0.65

1-Vi" « 0.09 2-Vi" « 0.26 3-1/i* = 0.50 6" = 1.47

GAM Form 12 6-86 Southprirt B9-U73



& MILLER, INC.
WATER SAMPLING LOG

Project/No. //pP7er&- Cr£,v(^fri

Site 1 onation /" fl»o»J 1 6/3! . £>/-)

Site/Well Nn W K,-/ g

Weather dtK/Cftst

Description of Measuring Point (MP) fc

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held Depth to Water Below MP

Wet Water Column in Well

Gallons per Foot

Gallons in Well

Evacuation Method /C?r1<O»0 j£ft»t,

Page IO of / °

Coded/ _,».//-.,
Replicate Nn Date ? fljf T °

Time Sampling / o » <^" Ti"16 Sampling , •
Began 1 3 JO Completed /T /0

EVACUATION DATA

WoP fv/Cr —— 1 ————————————————————
I.0?'} MP Elevation

(̂ >0 . 9 ̂  Water-Level Elevation

»-. // / "5 "
57' Y C* Diameter of Casing £-

3 / U-? Gallons Pumpe<_2.f___ed/, -\ /A <^
««( »"o Prior to Sampling t /0.3 ^ /OiJ

_ u Sampling Pump Intake Setting
£, 7 (feet below land surface)

r=T? _

Color Okm Odor

SAMPLING DATA/FIELD PARAMETERS

Appftaranrfl5fe''-«/ Temperature ( ̂

Other (specific ton; OVA; HNU; •*•-) ftt/K "-

Specific Conductance. .....̂  .. ,.
umhos/cm______M MOO pH /A>JA

Sampling Method and Material T-FPtoi

Constituents Sampled

Remarks

Container Description
From Lab __ or G&M Preservative

Sampling Personnel

GAL/FT.

. >Jf

1-V4-
1-V4"

0.06
0.09

WELL CASING VOLUMES
2" - 0.16 3"

0.26 3-'/s"
- 0.37
= 0.50

4"
6"

0.65
1.47

G&M Form 12 6 86 Southprirt 89-1473



- GOBS

£Sf& MILLER, INC.
Environmental Services

Project/Na

WATER SAMPLING LOG
Page / of /3

Site Location

Site/Well Na_
Coded/
Replicate No.
Time

Description of Measuring Point (MP).

/ /

Date
Time Sampling
Cnmpletfid

EVACUATION DATA

Height of MP Above/Below Land Surface 1 •

Total Sounded Depth of Well Below MP

Held____ Depth to Water Below MP

Wet ____ Water Column in Well

Gallons per Foot

Gallons in Well

MP Elevation

Water-Level Elevation.

Diameter of Casing
Gallons Pum[
Prior to Sampling

^

Sampling Pump Intake Setting
(feet below land surface) __

Evacuation Method

Cdor Dftft fidobW Odor

SAMPUNG DATA/FIELD PARAMETERS

________ Appearance \J

Other (specific ion; OVA; HNU; etc.)

Temperature

Specific Conductance,
umhos/cm______

Sampling Method and Material

Constituents Sampled

CK<W\______
TOC

Remarks

-PH- i.

Container Description
From Lab ft or G&M _

w\l

Sampling Personnel ST, v\£ v

GAL./FT. 1-V«' - 0.06
1-Vz" - 0.09

WELL CASING VOLUMES
2* - 0.16 3"
2-Vz" = 0.26 3-1/!*

Preservative

0.37
0.50

4"
6"

0.65
1.47

G&M Form 12 6 86 Somhprinl 89-1473



MILLER, INC.
'nvironmental Services

WATER SAMPLING LOG

Project/No. Page of

Site Location

Site/Well No..

Weather

. orl

c

Coded/
Replicate No. _
Time Sampling

Date
Time Sampling
Completed __

Description of Measuring Point (MP)

EVACUATION DATA

oP-

I.I/Height of MP Above/Below Land Surface _

Total Sounded Depth of Well Below MP ?O. ID

Held____ Depth to Water Below MP L^ .<? f

Wet ____ Water Column in Wen t" .1 ?

Gallons per Foot

Gallons in Well

MP Elevation

Water-Level Elevation.

Diameter of Casing __
Gallons Pumped/Bailed
Prior to Sampling

Sampling Pump Intake Setting
(feet below land surface) __

Evacuation Mahnrt feAlLgl?

SAMPLING DATA/RELD PARAMETERS

_Odor_

Other (specific ton; OVA; HNU; etc.

Appearanne V/

-o
Tempefahire / */

Specific Conductance,
umhos/cm_____ .5/0____ pH_ "7.53

Sampling Method and Material

Constituents Sampled
Container Description

From Lab 7^ or G&M _ Preservative

, T:J.

Remarks

Sampling Personnel SH ^C . J <fsJ

WELL CASING VOLUMES
GAL/FT. 1-V4" - 0.06 2" «= 0.16 3" = 0.37

1-V4" = 0.09 2-Vz" = 0.26 S-Vi" = 0.50
4" = 0.65
6" = 1.47

G4M Form Southprini 89-1473



73 ftiOZ- -008?

& MILLER, INC.
Environmental Services

WATER SAMPLING LOG
Project/No. - O7Z>vigT 3 of_/__l_

Site Location

Site/Well No..

f-pWA

- 2- 5 C/
Coded/
Replicate No.

Description of Measuring Point (MP)

Date
Time Sampling
Completed

EVACUATION DATA

7Qp Q '

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held____ Depth to Water Below MP

Wet ____ Water Column in

Gallons per Foot

Gallons in Well

Evacuation Method.

MP Elevation

Water-Level Elevation.

Diameter of Casing 2- '
Gallons Pump _
Prior to Sampling

< t(o
Sampling Pump Intake Setting
(feet below land surface) ___

Color. .Odor_

Other (specific ion; OVA; HNU;

SAMPLING DATA/FIELD PARAMETERS

.Temperature.

OVA ~O

Specific Conductance,
umhos/cm

Sampling Method and Material

Constituents Sampled

t<.v

PH 7..T3

Container Description
From Lab X or G&M _ Preservative

Remarks

Sampling Personnel 'Sr.vAc -

GAL./FT. 1-V4- = 0.06
1-Vi" = 0.09

WELL CASING VOLUMES
2" - 0.16 3"
2-'/z" = 0.26 3-%*

0.37
0.50

0.65
1.47

GAM Form 12 6-86 Soultlprint 89-1473



y^GERAGHTY
'& MILLER, INC.

WATER SAMPLING LOG
Project/No.

,L 4.Site Location )ty***> i R, /H-. esl r

Site/Well Na ^ lw~3/

Weather £>&<&<{ *f 0

Coded/
Replicate Nn

Time Sampling t •/»<'
Began / */*5

Date V^?/?^
Time Sampling * tttt^L
Completed / * I *^>

Description of Measuring Point (MP)_

Height of MP Above/Below Land Surface _

Total Sounded Depth of Well Below MP _

Held____ Depth to Water Below MP _

Wet ____ Water Column in Well J

Gallons per Foot _.

Gallons in Well 3* 11

EVACUATION DATA

T^ of PdC

MP Elevation

Water-Level Elevation.

I

Diameter of Casing__£l_
Gallons Pump
Prior to Sampling"

. /6
Sampling Pump Intake Setting
(feet below land surface) __

Evacuation Methnri

Color Odor

Other (specific ion; OVA; HNU; eta)

SAMPUNG DATA/RELD PARAMETERS

_______Appearanc^et/TurtM^*^1*

-5(;*kr
Temperature ft

Specific Conductance,
umhos/cm_____ -PH-

Sampling Method and Material

Constituents Sampled
Container Description

From Lab ft or G~&M _ Preservative

Remarks

Sampling Personnel J<\

GAL./FT. 0.06
0.09

WELL CASING VOLUMES
2" = 0.16 3"
2-V4" «= 0.26

= 0.37
= 0.50

0.65
1.47

G4M Rxm 12 6-86 SomhpiirH 8*1<73



720 T-BKHO K- cu TK.LO& - 00 92_

& MILLER, INC.
'nvironmental Services

WATER SAMPLING LOG

Project/No. Page_

Site Location

Site/Well No

Weather.

6»» |

- 3 V5
Coded/
Replicate No.

Time Sampling
Completed ___

Description of Measuring Point (MP).

EVACUATION DATA

of Wef
/ • V? MP

i ^

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held_____ Depth to Water Below MP
;/1 -., Gallons Pumped/Balie /̂̂  ~\ r

Wet ____ Water Column in Well '<**v / Prior to SampliiSjF -̂̂ ( (a,dj (a.

Water-Level Elevation

Diameter of Casing 2 "

Gallons per Foot 0

Gallons in Well
Sampling Pump Intake Setting
(feet below land surface) ____

Evacuation Method.

SAMPUNG DATA/HELD PARAMETERS

Color. Odor.

Other (specific ion; OVA; HNU; etc)

Specific Conductance,
umhos/cm______ PH
Sampling Method and Material

Constituents Sampled
Container Description

From Ub /V> or G&M _ Preservative

Remarks

Sampling Personnel n^lc ^W

GAL./FT. 1-V4- 0.06
0.09

WELL CASING VOLUMES
2" « 0.16 3"
2-1/2' 0.26

= 0.37
= 0.50

0.65
1.47

G4M fam 12 6-86 Southprinl 89-1473



-OOY b

& MILLER, INC.
Environmental Services

WATER SAMPLING LOG

Project/Na
L i

Site Location TWAI/O i&frt . Glr

SiteMfell Nn V«4£v -35T

Weathfir KflAW CJ^

Coded/
Replinate Nn
Time Sampling tf^^^
Benan /3CH->

Page_

Date
Time Sampling f r-t <r
Completed />• »

Description of Measuring Point (MP).

EVACUATION DATA

Top '

Diameter of Casing_2_l
. u Gallons Pu

Water Column in Well / C>.ttO Prior to Sampling

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held____ Depth to Water Below MP

Wet ____

Gallons per Foot

Gallons in Well

Evacuation Method.

Color.

MP Elevation

Water-Level Elevation.

Sampling Pump Intake Setting
(feet below land surface) __

.Odor.

SAMPLING DATA/FIELD PARAMETERS
i«

Other (specific ion; OVA; HNU; etc.)

.Temperature.

Specific Conductance,
umhos/cm______

Sampling Method and Material

Constituents Sampled

-PH.

Container Description
From Lab Y\ nr G&M _ Preservative

Remarks

Sampling Personnel J<?. t

WELL CASING VOLUMES
GAL/FT. 1-V4* = 0.06 2" =0.16 3"

1-1/i" = 0.09 2-'A" = 0.26 3-Vi"
0.37
0.50

0.65
1.47

G&M Form 12 6-86 Southprim 89-U73



& MILLER, INC.
Environmental Services

Project/No. f Apg7ofc -

^o 73 Ztfo?-

WATER SAMPLING LOG

-005?

Page_

Site Location

Site/Well Na I*

Weather _£jtUJ

flf>tojA/ififn.. 0^

ttv-3?

\ ye>*

Coded/ - /_,/
Replicate Nn Date i./WJ/'?6'

Time Sampling • *-.. * Time Sam 3ling .<f <*C"
Began /jfO Completed /^O^

EVACUATION DATA

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface .

Total Sounded Depth of Well Below MP .

Held_____ Depth to Water Below MP.

Wet ____ Water Column in Well.

Gallons per Foot

Gallons in Well.

Evacuation Method 7^ °̂

Cokx_jQlfct~l

MP Elevation

Water-Level Elevation.

Diameter of Casing.

3,1*7

Gallons
Prior to Sampling

Sampling Pump Intake Setting
(feet below land surface) ___

SAMPLING DATA/RELD PARAMETERS

.Temperature.

Other (specific ion; OVA; HNU; etc.).

Specific Conductance,
umhos/cm______ .pH.

Sampling Method and Material

Constituents Sampled

-OS-

^y?

Container Description
From Lab V nr Preservative

V

Remarks

Sampling Personnel . JO . J

WELL CASING VOLUMES
GAL/FT. 1-%" = 0.06 2" = 0.16 3" = 0.37 4" = 0.65

1-Vi" = 0.09 2-V4" = 0.26 3-%" = 0.50 6" - 1.47

GAM Form 12 &86 Southprint 89-1473



- 009o

& MILLER, INC.
Environmental Services

WATER SAMPLING LOG
Project/No.

Site Location

Site/Well No..

Weather

Page of

Description of Measuring Point (MP).

Coded/
Replicate No. _
Time Sampling
Began ____

Date .
Time Sampling
Completed __

EVACUATION DATA

J..33Height of MP Above/Below Land Surface _

Total Sounded Depth of Well Below MP 53,3^

Held_____ Depth to Water Below MP % 9 • */ &

Wet _____ Water Column in Well / ^ *f)3

Gallons per Foot <?« ^

Gallons in Well.

MP Elevation

Water-Level Elevation

Diameter of Casing
Gallons Pumi
Prior to Sampling

Sampling Pump Intake Setting
(feet below land surface) ___

Evacuation Method

Color Lf feC6U)Y\ Qdor_

SAMPLING DATA/FIELD PARAMETERS

_Appearance.

Other (specific ion; OVA; HNU; etc).

Temperature / T

ov
Specific Conductance,
umhos/cm_______ .pH_

Sampling Method and Material

Constituents Sampled

_>4vwe a*) ?aiV? \

&}tt

Container Description
From Lab tf-at G&M _ Preservative

Remarks

Sampling Personnel 9r,.jC, tj

WELL CASING VOLUMES
GAL/FT. 1-V<" = 0.06 2" = 0.16 3"

1-'/z" = 0.09 2-Vi" = 0.26 3-'A"
0.37
0.50

4" = 0.65
6" = 1.47

G&M Form 12 6-86 Southprinl 89-1473
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SAMPLING LOGS FROM THE PHASE H RI
CAL AND ORMET RANNEY WELL SAMPLING
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HANNIBAL, OHIO



^I^GERAGHTY
'& MILLER, INC.

Environmental Services
WATER SAMPLING LOG

Project/No.

Site Location /-^"^U bî  \ Ou\i £>

Site/Well No. CAC f owApy (xM Repliratfi Nn ̂

£ <2 - Time Samplir̂
Cv\»V OCx> Beqan

aC_ -pjyp
M 35

Page

Date

( of <̂ N,

" 76

EVACUATION DATA

Description of Measuring Point (MP).

Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held_____ Depth to Water Below MP

Wet ____ Water Column in Well

Gallons per Foot

Gallons in Wed

MP Elevation

Water-Level Elevation.

Diameter of Casing __
Gallons Pumped/Bailed
Prior to Sampling ___

Sampling Pump Intake Setting
(feet below land surface) _____

Evacuation Method.

Color. /I/? kg .Odor.

SAMPLING DATA/RELD PARAMETERS

_________Appearance .Temperature

Other (specific ion; OVA; HNU; etc.).

Sampling Method and Material

Constituents Sampled

r)C.>

Container Description
From Lab __ or G&M _ Preservative

Sampling Personnel

WELL CASING VOLUMES
GAL./FT. 1-V4' = 0.06 2" = 0.16 3" = 0.37 4' = 0.65

1-'A' = 0.09 2-te" = 0.26 3-Vi" = 0.50 6" = 1.47

G&M Forni 12 6-86 Souttxxrt 89-M73
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MILLER, INC.

Environmental Services
WATER SAMPLING LOG

If - 1 I -^ 1 -
ition n^ i/t y\ < JOo 1 ( > ̂ \ i O

Nn (-* ) ( . [ictHAjM i^t

IC/KA

,/ Coded/ /"• /.
IL Replicate No. C_^C '

Time Sampling .-,
Benan l"^ \

. T)up
^

Page of

Date /-

Weather

Description of Measuring Point (MP).

Time Sampling , «_«,
Completed [17*3

EVACUATION DATA

A/4_________

Height of MP Above/Below Land Surface _

Total Sounded Depth of Well Below MP _

Held_____ Depth to Water Below MP _

Wet ____ Water Column in Wen _

Gallons per Foot _

Gallons in Well __

ll£>*\£ "ffo^

MP Elevation

Water-Level Elevation.

Diameter of Casing __
Gallons Pumped/Bailed
Prior to Sampling __

Sampling Pump Intake Setting
(feet below land surface) __

Evacuation Method \)(J\)C. Df C\CfS5 ^S

SAMPUNG DATA/FIELD PARAMETERS

Color Odnr Tempefature f (f»

Other (specific ion; OVA; HNU; etc.)

Specific Conductance, u~
umhos/cm ____ 7 7A PH

Sampling Method and Material

Constituents Sampled

l Ao£< "Woy*. V/C^fue i(f*i\inriA\

Container Description
Rom Lab __ or G&M Preservative

Remarks |nr> £~
e.

Sampling Personnel __^

GAL./FT. 1-%" = 0.06
1-1/2" = 0.09

WELL CASING VOLUMES
2" = 0.16 3"
2-Vi" = 0.26 3-'A"

0.37
0.50

4" = 0.65
6" = 1.47

GAM Form 12 6 86 SomhprinC 89-1473
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'& MILLER, INC.
Ground-Wa,er Service, ^^ SAMpL|NG LOG

/PAOQ70K_________Project/No.

Site Location

Site/Well Nn C/\C

Weather J

Page.

Coded/
NO

Description of Measuring Point (MP).

, A/, p,,,pL/(--L)vr
Time Sampling . ,
Began______/A H if

EVACUATION DATA

~ 20 -

_L-Of_l

Time Sampling
Completed__

/ .
1 1 .-<C\

Height of MP Above/Below Land Surface .

Total Sounded Depth of Well Below MP .

Held_____ Depth to Water Below MP.

Wet ____ Water Column in Well.

Gallons per Foot.

Gallons in Well.

Evacuation Method uC<\ i

MP Elevation

Water-Level Elevation.

Diameter of Casing __
Gallons Pumped/Bailed
Prior to Sampling ___

Sampling Pump Intake Setting
(feet below land surface) ___

If A <- be,. /< r

Cnlnr YV> "6 Odor

SAMPLING DATA/FIELD PARAMETERS

________ Appearance Temperature AJ/sS

Other (specific ton; OVA; HNU; etc.).

Specific Conductance,
umhos/cm PH

-o ~~)
O *

Sampling Method and Material

Constituents Sampled

J>Wi' ftC hit

£

Container Description
From Lab __ or G&M _ Preservative

Remarks (<DQ 1C

Sampling Personnel

GAL./FT. 0.06
0.09

WELL CASING VOLUMES
2" - 0.16 3" = 0.37 4" = 0.65
2-'/z" = 0.26 3-Vi" = 0.50 6" = 1.47

GiM Form 12 6 86 Southfxml 89O4O8



& MILLER, INC.
Ground-Water Services

WATER SAMPLING LOG

Project/No. CVvwet /

Site Location rA<^w\v\\V>\l ^

Page, .of_

Site/Well Nn £. f\C

Weather (S)uevY£<<t "lA

, . . . . __________
Coded/ _ „ . r\ ->>
Rpplirate Nn C A C - L)U -P

Time Sampling n c *\
Benan //--> -1

Date / -o<O JO

Time Sampling . ^^
Completed H^Ja

Description of Measuring Point (MP).

EVACUATION DATA

A/A
Height of MP Above/Below Land Surface

Total Sounded Depth of Well Below MP

Held_____ Depth to Water Below MP

Wet ____ Water Column in Well

Gallons per Foot

Gallons in Well

Evacuation Method _

MP Elevation

Water-Level Elevation.

Diameter of Casing__
Gallons Pumped/Bailed
Prior to Sampling ___

Sampling Pump Intake Setting
(feet below land surface) _____

vy

Color .Odor.

SAMPUNG DATA/FIELD PARAMETERS

________ Appearance C-\ *t\ V .Temperature

Other (specific ion; OVA; HNU; etc.).

Specific Conductance,
umhos/cm

Sampling Method and Material

Constituents Sampled

Remarks

Sampling Personnel

.pH. "7.3 1

ho^e 4

Container Description
From Lab ___ or G&M _

*Pfl*J

3
WELL CASING VOLUMES

GAL/FT 1-'/4" = 0.06 2" = 0.16 3"
1-%" = 0.09 2-%" = 0.26 S-Vz"

Preservative

= 0.37
= 0.50

A" = 0.65
6" = 1.47

G&M Form 12 6B6 Soulhptirt 89 0408
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MILLER, INC.
Environmental Services

Project/No. *pAoQ-? Q& "

WATER SAMPLING LOG
1~ Page t of /

Site Location

Site/Well No

i (SftL ,

Description of Measuring Point (MP)

Na
Time Sampling
Began

/1>(| D Date
Time Sampling
Completed

EVACUATION DATA

Height of MP Above/Below Land Surface .

Total Sounded Depth of Well Below MP .

Held_____ Depth to Water Below MP.

Wet ____ Water Column in Well.

Gallons per Foot.

Gallons in Well.

Evacuation Mftthnri UP**. \La\Vf

MP Elevation

Water-Level Elevation

Diameter of Casing __
Gallons Pumped/Bailed
Prior to Sampling ___

T&M

TA/R

Sampling Pump Intake Setting
(feet below land surface) __

UVPli

SAMPLING DATA/RELD PARAMETERS

Cnlnr /\O*.C QHor

Other (specific ion; OVA; HNU; l**1b

.Temperature __L_Z_°F/

Specific Conductance,
umhos/cm_____ .pH_

-i a3I . <*<>• _

Sampling Method and Material \Tpe/ \f*\V* fn\P

Constituents Sampled

TOC

Remarks

Sampling Personnel

Container Description
From Lab _^4_or G&M

fowl &J1S6 /

gT.>V^> v

Preservative

^ / /

^' /fe/

WELL CASING VOLUMES
GAL./FT. 1-'/4" = 0.06 2" = 0.16 3" = 0.37 4" = 0.65

1-V2" = 0.09 2-%" = 0.26 3-Vi" = 0.50 6" = 1.47

Southpfim 89-M73
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OHIO RIVER SURFACE-WATER SAMPLING PROGRAM
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'& MILLER, INC.
WATER SAMPLING LOG

g f_______________ Page,

Site Location

Site/Well No. '

Weather _,SL2J

nfl*v
^T" * •— /

-iirt/Vu. C'A

Coded/ ^ ^1 if
Replicate No. o KJ — ̂ - | |

• Time Sampling , _
OK BPoan ^ ^ /A.^n

7

nate ^)/«^//9o
Time Sampling . _ r-
Completed / 1 «*O

EVACUATION DATA

Description of Measuring Point (MP)____^L

Height of MP Above/Below Land Surface ______ MP Elevation

Total Sounded Depth of Well Below MP ______ Water-Level Elevation_

Held____ Depth to Water Below MP ______ Diameter of Casing__
Gallons Pumped/Baited

Wet ____ Water Column in Well ______ Prior to Sampling ___

Gallons per Foot _______
Sampling Pump Intake Setting

Gallons in Well ______ (feet below land surface).

Evacuation Method ____

SAMPLING DATA/FIELD PARAMETERS

Color V LT Tc»/i Odor____________Appaararra V 5l. C/oucW Temperature ~f

Other (specific ion; OVA; HNU; etc.) _J

Specific Conductance. _
umhos/cm_____ <j-f»P___ pH_

Sampling Method and Material

Container. Description
^Constituents Sampled From Laty ^ or G&M __ »-»AciJ Preservative

M<M6______* y*m -Ft ne*d toco
VteC-'*.___________________ (Jo

,
iJL«

Sampling Personnel T. Jc , J/v)

WELL CASING VOLUMES
GAL/FT. 1-V." = 0.06 2" = 0.16 3" = 0.37 4" = 0.65

1-Vi" = 0.09 2-Vi" = 0.26 3-V4" = 0.50 6" = 1.47
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X^GERAGHTY
, f& MILLER, INC.
Environmental Services

Project/No.

Site Location

Site/Well No.

Weather

WATER SAMPLING LOG

n Hrrt-A'-M 3/fL, £vf

Page / of j

Description of Measuring Point (MP).

Coded/
Replicate No. _
Time Sampling
Began____

.2 /Date .2 /9o _
Time Sampling Q
Completed ____Q_Z<--L2

EVACUATION DATA

(OV,\ Q

Height of MP Above/Below Land Surface .

Total Sounded Depth of Well Below MP .

Held____ Depth to Water Below MP.

Wet ____ Water Column in Well.

Gallons per Foot.

MP Elevation

Water-Leve! Elevation _

Diameter of Casing
Gallons Pumped/Bailed
Prior to Sampling -

Gallons in Well
Sampling Pump Intake Setting
(feet below land surface) _____

Evacuation Method.

Cnlor M LT Drinr

SAMPLING DATA/RELD PARAMETERS

_________ Appearance -Hoeiritia

Other (specific ion; OVA; HNU; etc.)

Tempefature

Specific Conductance, ^.^ _
umhos/cm_____ otoO pH 7f

Sampling Method and Material

Constituents Sampled
Container Description

From Lab y nr G&M _ Preservative

Remarks I -ri/frvi ) l '
Sampling Personnel

WELL CASING VOLUMES
GAL./FT. 1-y<" = 0.06 2" = 0.16 3" = 0.37 4" = 0.65

1-1/!' = 0.09 2-^h." = 0.26 3-Vi" = 0.50 6" = 1.47

Souttitxinl 89-M73



& MILLER, INC.
'nvironmental Services

WATER SAMPLING LOG
Project/No. Page. of

Site Location

Site/Well No..

Weather.

VJ i K. /
Coded/
Replicate No. _
Time Sampling
Began____

Date
Time Sampling

EVACUATION DATA

Description of Measuring Point (MP) (outflow /yiec73

Height of MP Above/Below Land Surface .

Total Sounded Depth of Well Below MP .

Held____ Depth to Water Below MP.

Wet ____ Water Column in Well.

Gallons per Foot.

Gallons in Well.

Evacuation Method __A/,M______

MP Elevation

Water-Level Elevation.

Diameter of Casing__
Gallons Pumped/Bailed
Prior to Sampling ___

Sampling Pump Intake Setting
(feet below land surface) __

Color £-T Prior

SAMPLING DATA/RELD PARAMETERS

; ______ AppAaranra Tpmpprahim / 1

Other (specific ion; OVA; HNU; etc.)

To 4-i
Specific Conductance,
umhos/cm <?>£<

Sampling Method and Material

Constituents Sampled
Container Description

From Lab _£_or G&M _ Preservative

Remarks on A* / /

Sampling Personnel

GAL./FT. 1-V<" = 0.06
= 0.09

WELL CASING VOLUMES
2" = 0.16 3"
2-V2"

= 0.37
0.26 3-Vi- = 0.50

4" = 0.65
6" = 1.47

GAM Frxm 1? KBT, Soolhport 89 1473
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& MILLER, INC.
'.nvironmenta! Services

WATER SAMPLING LOG
______________________ Page T

Site Location n-H/O-O ff?/ifc_ . Of i

Site/Well Nn S"> - ̂

Weathfir 5u h^\/ 7^

Coded/
Replicate No.
Time Sampling
Began 1 &dC

Date «3/,)//9o
Time Sampling ,-, .«

^) Completed / ff< 7(J

EVACUATION DATA

Description of Measuring Point (MP) S>*/)<-Afo:tr

Height of MP Above/Below Land Surface _______ MP Elevation

Total Sounded Depth of Well Below MP ______ Water-Level Elevation_

Held____ Depth to Water Below MP ______ Diameter of Casing__
Gallons Pumped/Bailed

Wet ____ Water Column in Well ______ Prior to Sampling ___

Gallons per Foot _______
Sampling Pump Intake Setting

Gallons in Well ______ (feet below land surface).

Evacuation Method _

SAMPLING DATA/RELD PARAMETERS

.Odor_______ AppeararK»_Cî l̂Y^—— -Temperature // «F

Other (specific ion; OVA; HNU; eta)

Specific Conductance, ,
umhos/cm_____ WO pH

Sampling Method and Material flKtWWH fitoM8ffll4-* DCfik.tC diiTfcTly ?O Sample (aviik

Container Description
Constituents Sampled From Lab __or G&M __ Preservative

us

Remarks

Sampling Personnel sr, -Jci J

WELL CASING VOLUMES
GAL./R. 1-%" = 0.06 2" = 0.16 3" = 0.37 4" = 0.65

1-Vi" = 0.09 2-%" = 0.26 3-Vi" = 0.50 6" = 1.47



APPENDIX O
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APPENDIX O-l April 1989 Air Monitoring Program Report
APPENDIX O-2 October 1989 Addendum to the April 1989 Monitoring Report
APPENDIX O-3 December 1989 Addendum to the April 1989 Air Monitoring Report
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1.0 INTRODUCTION

Ormet Corporation contracted Energy & Environmental Management,
Inc. (EaM) to conduct an Air Monitoring Program in accordance
with Section 2.8 of the Phase I Work Plan Remedial Investigation
for their Hannibal, Ohio facility. The Program was designed to
measure the amount of respirable dust being emitted from the
suspected source areas. In accordance with Section 3.6.7,
particulate matter less than 10 microns in aerometric diameter is
considered "respirable dust" for purposes of this study. It was
agreed with EPA that respirable dust will be defined as
particulate matter with an aerometric diameter less than 10
microns (PM1Q). This report presents results of the 10-month
monitoring program.

The Ormet facility is located in Hannibal, Ohio, across the Ohio
River from New Martinsville, West Virginia. An area map is shown
as Figure 1. The area listed as "settling pond" on Figure 1 is
the approximate location of the suspected source areas.

2.0 STUDY PLAN

This section presents background data on the study plan. Site
selection is discussed related to meteorological data.

As identified in the Site Investigation Description prepared by
Geraghty & Miller, Inc., the prevailing wind direction is from
the southwest. From a review of Figure 1, it is apparent that
the prevailing wind passes over a major portion of the Ormet
facility before reaching the suspected source areas. Any ducted
emissions, process fugitive emissions and open dust fugitive
emissions from the manufacturing portions of the plant will be
carried into this area. Because of this factor, the particulate
monitors were located in an attempt to differentiate the plant
generated particulate from the wind erosion particulates from the
suspected source areas.
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2.1 REVIEW OF METEOROLOGICAL DATA

Ormet maintains a wind speed and direction recording system at
their facility. The wind sensor is located in the "substation"
section shown in Figure 1. A declination value of 5 degrees West
is shown in Figure 1 for magnetic north from true north. The
U.S. Geological Survey estimates the current declination at 6
degrees 44 minutes west.

Strip chart records for a 12 month period (May, 1986 through
April, 1987) were analyzed for average hourly wind speed and
direction. That data was sorted into ranges of wind direction
and speed to present the distributional pattern of the wind
vector. Results of that analysis are tabulated in Table 1. A
visual inspection of Table 1 reveals the dominance of the
southwest winds at the site from May, 1986 through December,
1986. A noticeable shift occurs, beginning in January, 1987,
where winds from the northeast become the dominant wind direc-
tion. The frequency distribution for the entire 12 month data
set is presented in Table 2.

The dominance of southwest and northeast winds near the facility
indicates the winds follow the river for a majority of the time.
A seasonal pattern is noticeable:

o summer winds tend to originate from the southwest, and

o winter winds normally originate from the northwest, but
because of the orientation of the river at this site, follow
the river valley and impact the site from the northeast.

The winds from the west, southwest and northeast directions
comprised a total of approximately 73% of the year. Air quality
monitors aligned on a southwest to northeast line through the old
disposal ponds and former pot liner storage area would measure
emissions from these suspected source areas for almost



TABLE 1

WIND ROSE BY MONTH AS PERCENT BY DIRECTION AND SPEED FOR MAY 1986
THROUGH APRIL 1987 AT ORMET FACILITY*

May 19B6 June 1986 July 1986

North

Northeast

East

Southeast

South

Southwest

West

Northwest

North

Northeast

East

Southeast

South

Southwest

West

Northwest

0 - 4

0.6

5.7

0.7

0.4

6.4

18.6

12.7

2.5

0-4

1.8

5.5

3.9

2.5

2.1

4.0

6.7

4.9

5-6

3.9

8.1

-

0.9

3.1

11.8

10.6

3.0

5-8

4.5

11.8

4.9

2.1

1.3

14.5

7.8

6.0

?_- 12 13 - 16 17 - 20 >2Q

0.1 - -

0.9 0.4 - -
.

_

0.1 - - -

4.3 1.9

0.9 0.1 - . -

1.6 0.1

August 1986
9-12 13 - 16 17 - 20 >20

0.3 - -

3.1 - -

0.1 - -

0.1 - -

0.6 - -

6.3 1.5

1.5 0.1

0.9 0.1

0-4

1.7

6.4

0.9

0.1

2.3

19.4

21.1

4.5

0-4

1.3

1.6

0.9

1.4

1.4

3.9

8.3

4.0

5 *
«WM

^8 9 - 12 13 - 16 17 - 20 >20

2.0 - - - -

7.2 - -
•

•

• • • * •»

m •• v ^ •»

2.3 1.4 - - -

15.9 6.4 - -

4.,2 - - - -

4.0 - -

September 1986
5-8 9 - 12 13 - 16 17 - 20 >20

3.6 0.7 - - -

5.

1.

1.

2.

19.

14.

4.

9 1.3 -

7 0.3 - -
7 _ .

3 0.1 - -

1 13.3 5.0 1.0

6 0.3 0.7

4 1.3 0.7

0-4

0.8

1.8

1.8

0.8

1.8

5.8

9.0

6.6

5-8

2.3

4.3

1.5

0.1

1.8

28.1

15.8

6.6

9_;• 12 13 - 1617 - 20 >20

0.3 -

0.3 -

' •

•

•

•

-

-

0.6 0.1

4..4 0.1 -

2.9 0.3

1.7 -

October 1986
0-4

1.3

3.0

1.1

0.9

1.4

10.1

8.7

4.2

5-8

2.3

8.4

0.4

-

3.5

22.2

11.6

4.8

9 - 12 13 - 16

1.

-

-

2.

7.

2.

0.

•

0

•

•

0 0.4

7 1.1

2 0.7

6

17 - 20 >20

_

-

-

-

-

0.1

-

" ™

* Values In each table are percent of time within each month. Hind speed ranges are in miles per hour.



TABLE 1 (Continued)*

Novenber 1986 December 1986 January 1987
,

North

Northeast

East

Southeast

South

Southwest

Nest

Northwest

' '

North

Northeast

East
Southeast
South
Southwest
West

Northwest

0_

1

2

2

1

1

12

12

4

0_

0

1

•̂HVB*

.5

.2

.2

.8

.3

.8

.4

.9

- 4

.9

.1

1.1
0.3

0.4

5.5

6.8

1.1

5 - 8

4.6

9.1

1.1

-

2.8

13.2

10.7

7.5

5-8

3.5

19.6

2.1

0.9

2.6

8.5

12.2

8.4

9-12 13 - 16 17-20 >20

0.6 -

1.8 - -
.

.

0.4 - - -

4.2 0.4

2.6 0.1

1.7 - - -

February 1987
9-12 13 - 16 17 - 20 >20

1.5 - -

12.0 0.1

0.2 - -
-

_

4.1 1.1

1.9 0.8

2.9 0.4

0-4

0.7

3.0

1.9

0.7

2.3

14.9

18.3

11.0

0-4

0.1

1.3

1.3

0.3

2.2

10.7

5.6

0.4

5 - 8

0.3

5.5

0.3

-

1.6

12.8

8.5

3.6

5-8

10.7

16.0

1.7

1.5

2.5

11.7

3.8

7.9

9 • 12 13 - 16 17 - 20 >2Q

_

0.9 -
_

-

2.1 -

6.2 0.9

3.6 0.1

0.7 - -

March 1987
9 - 12 13 - 16 17 - 20 >20

2.1 - -

6.7 0.4
>

0.1 - -

0.6 - -

2.6 1.7 0.7

1.9 1.5 0.3

2.4 0.3

Oj

1.

2.

0,

0.

1.

7.

5.

iJ

.4

.4

.7

,4

,6

,5

,0

1.9

0 -

0.

1.

0.

0.

2.

6.

5.

2.

L*

8

3

7

6

3

4

5

0

1 5 - 8

4.6

9.9

o.e
0.4

5.2

23.9

9.6

2.2

5-8

9.2

17.4

2.3

1.1

2.3

11.9

6.8

7.8

9 - 12 13 ...- 16 17 - 20 >2Q

0.8 - -

2.4 0.1
.

.

2.9 0.3

10.5 3.5 0.3

1.8 0.3

1.0 - - -

April 1987
9-12 13 - 16 17 - 20 >20

0.8 - -

9.5 0.1
.

_

0.1 -

4.5 2.1 1.0 0.1

2.1 0.4

2.0 0.1

Values in each table are percent of tine vithin each month. Hind speed ranges are in miles per hour.



TABLE 2

FREQUENCY DISTRIBUTION OF WIND SPEED BY WIND DIRECTION
AT ORMET FACILITY FROM MAY 1986 THROUGH APRIL 1987

% Occurrence by Wind Speed (MPH)
Direction*

North
Northeast
East
Southeast
South
Southwest
West
Northwest

Total

0-4

1.2
2.9
1.4
0.9
2.1
9.9
9.9
4.0

32.3

5-8

4.4
10.2
1.4
0.7
2.5

16.1
9.7
5.5

50.5

9-12

0.6
3.4

<0.1
<0.1
0.9
6.2
1.8
1.4

14.3

13-16

—

0.1
-
-
0.1
1.7
0.4
0.1

2.4

17-20 >20 Total

6.2
16.6
2.8
1.6
5.6

0.3 <0.1 34.2
<0.1 - 21.8
<0.1 - 11.0

0.3 <0.1 100.0

* Direction from which the wind is blowing



three-quarters of the study. Monitors to the northeast would
measure effects when winds were from the southwest. Monitors to
the southwest would measure effects when winds were from the
northeast. For most of the ten month study, if a monitor did not
measure background concentrations, it monitored the influence of
the suspect source areas.

2.2 SITE SELECTION

A total of four sites was recommended. The location of the four
sites is presented in Figure 2. Site AM-1 (Air Monitor No. 1)
was located near the northwest corner of the tennis courts which
are near the northeast extent of the suspect source areas. Site
AM-2 was located on the levee near the eastern extent of pond
No. 5. Site AM-3 was located approximately 150 feet south of the
fenceline corner south of pond No. 1. Site AM-4 was located on
the southeast corner of the roof of the construction material
storage shed located north of pond No. 2.

Site AM-3 and AM-4 acted as background in a majority of the cases
due to the southwest winds. AM-4 was expected to be impacted by
process fugitive and open dust fugitive emissions to a greater
extent than AM-3. Site AM-2 was positioned to also pick up
westerly and southwesterly effects.

3.0 RESULTS OF THE MONITORING PROGRAM

EaM conducted the 10 month program resulting in a total of 49
samples from each site. Calibration and audit reports are
presented in Appendix A. Our operations and quality assurance
program used during this program is presented in Appendix B. A
listing of the filter data is presented in Appendix C. A listing
of the hourly meteorological data is provided in Appendix D.
Daily rainfall, morning air temperature and afternoon air
temperature as recorded at the Hannibal Lock is presented in
Appendix E.
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TABLE 5

ARITHMETIC MEAN DIFFERENCE AT EACH SITE BASED ON WIND DIRECTION

Site
Measure-
ment

AM-1

AM-2

AM-3

AM-4

Back-
ground

AM-2

AM-3

AM-4

AM-3

AM-4

AM-1

AM-4

AM-1

AM-2

AM-1

AM-2

AM-3

Hind Direction
Arc (Deg)

Begin-
ning

143

180

210

210

243

262

347

7

40 .

14

56

110

End

180

210

242

243

262

290

7

40

68

56

110

195

All Data

PM-10 (viSf/m3)
AM-1

60.5

46.6

45.9

45.9

18.7

~

31.9

45.1

40.6

49.2

60.5

AM-2

59.7

50.6

50.0

44.4

19.3

—

28.8

41.8

37.3

48.9

59.7

AM-3

63.1

55.5

55.3

62.8

34.5

..

37.3

43.2

43.0

30.0

63.1

AM-4

67.0

107.4

105.8

68.8

40.2

—

38.8

54.7

48.4

62.7

67.0

PM-10*
AMD

(ug/»3)

-2.6

-60.8

-5.3

-18.4

0.6

~

5.4

1.4

7.8

13.8

3.9

Persistence £70%

PM-10 (ug/m3)
AM-1

—

48.9

47.8

46.6

12.7

—

30.5

47.4

43.3

49.2

— —

AM-2

—

54.7

53.7

45.9

13.6

—

29.4

43.8

38.9

48.9

~™

AM-3

—

56.9

56.5

65.4

34.5

—

37.1

45.2

46.9

30.0

™"

AM-4

~

«̂«

119.6

116.9

72.0

40.9

—

36.5

58.8

52.8

62.7

™"

PM-10*
AMD

(Uq/n3)

—

-70.7

-2.8

-26.1

0.9

—

6.6

1.4

9.5

13.8

•"*

* AMD is Aritbaetic Mean Difference and Is determined by subtracting background site from measurement site vitbin wind
direction arcs.
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Figure 2. Recommended Locations of Air Quality Monitors at Ormet Facility.



E2M trained Ormet personnel to replace the filters from the
Hi-Vol samplers every six days. These filters were folded and
placed in a pre-addressed and stamped envelope and shipped to
Hazen Research in Golden, Colorado for weighing.

E2M installed a wind speed and direction recorder at Site AM-2 at
an elevation of approximately 3 meters. This data served as a
backup to the Ormet equipment.

Data collected during the program are listed in Table 3. For the
days that the monitors were running, daily average wind speed and
direction data are also listed in Table 3. Wind speed is
presented as a scalar average and as a vector average.
Persistence measures how consistent the wind was blowing in a
single direction; at higher persistence values, the wind is
blowing in one general direction all day. Wind direction is
developed from vector addition. Rainfall measured at the
Hannibal Lock by the U.S. Army Corps of Engineers is also listed
in Table 3.

4.0 DISCUSSION OF THE RESULTS

Summary statistics of PM1Q data are presented in Table 4. Mean
PM values were highest at AM-4. This finding was expected
since AM-4 is located near several emission points within the
facility. Measured mean values were significantly different at
AM-4 from those values at AM-1 through AM-3.

The arithmetic mean difference of emissions of respirable dust
from the suspected source areas can be estimated by using the
data in Table 3. The influence of the suspected source area at
each site was determined by comparing the mean values under
various wind directions. For example, effects from the suspected
source areas at site AM-1 are determined by subtracting AM-3
values from AM-1 values when the wind direction that day fell
between 180 and 210 degrees. Each site can be treated jointly



TABLE 3

LISTING OP PM DATA FROM ORMET MONITORING PROGRAM

Ulnd

SMple
o«t«

03/05/88
03/11/88
03/1 7/M
03/23/88
04/10/88
04/14/88
04/22/88
04/28/88
05/04/88
05/10/88
05/15/88
05/21/88
OS/27/88
06/02/88
06/08/88
06/K/SS
06/20/88
06/26/88
07/02/88
07/08/88
07/U/88
07/20/88
07/26/88
08/02/88
08/07/88
08/11/88
08/19/88
08/25/88
08/31/88
09/06/88
09/12/88
09/18/88
09/24/88
09/30/88
10/06/88
10/12/88
10/18/88
10/24/88
10/30/88
11/01/88
11/11/88
11/17/88
11/23/88
11/29/88
12/05/88
12/11/88
12/17/88
12/23/88
12/29/88

W«JO (ug/«3)

AM-1

36.0
23.2
13. S
76.0
30.5
21.1
22.2
30.3
30.3
30.4
60.5
34.0
30.6
29.3
62.4
52.S
74.9
34.4
42.2

100.3
60.3
30.0
47.1
59.5
29.8
98.7
31.3
59.4
31.3
23.1
36.9
40.3
33.3
43.5
30.8
11.8
30.7

133.2
23.7
41.4
18.7
27.6
67.1
26.7
void
22.0
29.6
42.6
31.7

AN- 2

void
20.8
14.1

142.0
29.4
29.4
20.0
31.8
Z7.8
38.3
59.7
35.3
32.2
28.2
57.4
51.4
7J.5
30.7
37.2
98.9
57.5
21.0
44.6
59.5
30.2
98.6
29.3
42.7
29.8
20.0
44.4
37.2
18.6
40.1
30.8
13.0
19.8

168.1
24.4
25.4
19.5
36.1
67.9
25.3
47.9
18.8
23.9
void
void

AN-3

34.6
29.4
58.2
77.5
37.1
57.1
22.0
void
void
49.9
63.1
37.7
36.9
40.3
69.7
53.9
86.3
60.4
52.2

108.2
59.2
42.1
S2.S
78.1
46. S

104.2
35.6
42.5
30.0
55.2
53.7
37.0
20.4
64.3
void
10.7
void
49.3
39.8

109.9
51.3
78.4
void
34.5
42.1
53.9
68.4
48.0
38.3

AM-4

44.9
38.3
35.2

207.4
36.5
72.1
27.1

104.3
69.4
71.0
67.0
39.1
41.2
35.1
63.1
65.6

104.7
38.4
52.8

107.3
162.6
38.3
63.6
66.4
38.2

115.1
29.9

140.4
37.1
31.0

122.5
50.6
23.8
69.9
38.9
46.5
69.0
58.5
49.8

184.8
33.8

134.8
88.2

106.7
308.0
23.4
98.1

174.8
47.1

Speed («ph) 0

JcaUr

4.68
4.16
4.64
7.03
6.80
7.30
5.77
8.00
5.72
6.19
4.96
4.47
3.S3
4.27
4.28
3.31
4.84
5.71
3.23
5.14
6.02
4.47
3.79
3.67
3.73
3.29
4.68
6.50
5.22
3.53
3.56
3.62
4.84
4.06
3.18
5.10
6.88
7.87
4.03
7.11
3.95
6.88
4.80
5.73
6.19
4.10
5.79
6.82
4.45

Vector

3.19
2.18
3.47
6.69
6.55
6.47
5.14
7.42
4.37
5.29
1.50
3.40
3.16
1.19
0.70
2.88
4.49
3.72
1.53
4.20
5.69
2.55
2.30
1.69
2.65
2.70
2.73
6.10
4.88
2.09
2.32
3.38
4.36
3.70
1.48
4.35
5.09
7.20
2.54
6.00
2.49
6.57
3.78
5.30
5.75
3.47
5.13
6.52
3.93

Irect-
Ion

C0*g>

34.48
235.68
274.47
234.36
39.57

252.62
51.34

240.40
48.52

242.01
180.49
229.15
236.27

7.39
315.57
250.97
241.47

2.71
253.76
53.78

216.66
212.15
220.88
240.60
257.73
251.92
50.45

227.27
60.77

308.48
231 .98
214.31
54.06

233.04
289.62
278.37
252.40
233.60
346.46
210.76
290.98
238.67
60.10

225.65
224.19
307.39
237.30
230.86
235.35

Persdt
«>

68.31
52.49
74.84
95.17
96.34
84.63
89.00
92.77
76.39
85.50
30.19
75.90
89.42
27.95
16.34
87.01
92.64
65.18
47.25
81.73
94.40
56.99
60.76
45.97
76.24
81.95
58.32
93.92
93.48
59.37
65.15
93.34
90.01
91.30
46.62
85.39
73.99
91.40
63.06
84.37
63.12
95.46
78.65
92.46
92.76
84.55
88.52
95.68
88.30

««to
(In)

..
--

0.02
--
••
--
--

0.15
0.16
0.10
0.11

•-
-•

0.21
--
--
--
• •
--
--
--

1.27
--
•-
•-
--

0.88
--
•-
-•

0.12
--

0.18
--
--
-•

1.10
0.30

--
1.07

--
--
--
-•
--
-•
.-

0.48
..

10



TABLE 4

SUMMARY STATISTICS OF PM1Q DATA
FROM ORMET MONITORING NETWORK

Parameter

Mean
Std Dev
Kurtosis
Skewness
Range
Variance
Standard Error

Mean
Kurt
Skew

Sum
Number

AM-1

41.598
23.855
4.221
1.892

121.400
569.053

3.443
.674
.343

1996.700
48

PM_10

AM-2

42.489
31.222
6.761
2.447

155.100
974.831

4.603
.688
.350

1954.500
46

(ug/m3)

AM- 3

52.736
21.917

.971

.897
99.200
480.363

3.304
.702
.357

2320.400
44

AM-4

76.986
56.106
5.190
2.034

284.600
3147.915

8.015
.668
.340

3772.300
49

Frequency(%)

0.00
5.00
10.00
15.00
20.00
25.00
30.00
35.00
40.00
45.00
50.00
55.00
60.00
65.00
70.00
75.00
80.00
85.00
90.00
95.00
100.00

11.8
15.8
21.9
23.1
26.1
29.4
29.9
30.3
30.6
30.8
31.5
34.0
36.4
41.2
42.9
51.2
59.7
61.7
75.0
99.6

133.2

13.0
15.7
19.3
20.0
20.9
24.3
25.6
28.7
29.4
30.3
31.3
34.8
37.2
39.3
44.2
48.8
57.5
59.7
82.4

126.9
168.1

10.7
20.8
29.7
34.6
36.9
37.3
39.1
41.7
42.5
48.3
50.6
52.4
53.9
55.7
58.7
62.4
68.4
77.7
82.4

107.2
109.9

23.4
25.5
31.0
35.2
37.1
38.3
38.9
43.1
47.1
51.7
63.1
66.0
69.0
70.5
88.2

104. 5
107.3
128.7
162.6
196.1
308.0

11



with each other site as a function of wind speed. Results of
that analysis are presented in Table 5 for each monitoring site.
Table 5 presents the wind direction arc for each set of affected
and background sites. The analysis processed all data and then
selected data for wind persistence at or above 70%. The
influence of the suspected source areas at each site is listed as
PM1Q. Effect is determined by subtracting Site Background from
Site Effect. The process and fugitive emissions from the main
plant are clearly seen to affect the analysis by yielding very
high background values at AM-4. If we ignore all cases where
AM-4 is used as a background site, then we find the following
arithmetic mean differences:

PM.n Arithmetic Mean Difference10

All Data

-2.6
-2.4
3.4
8.5

1.7

Persistence

—
-1.0

4.0
11.7

4.9

*70%

AM-1
AM-2
AM-3
AM-4

Average

Arithmetic mean difference listed as "All Data" represents the
effect attributable to the suspected source areas.

5.0 CONCLUSION

Respirable dust emissions from the suspected source areas result
in an estimated average increase in the
1.7 pg/m3. Daily values can go higher.
in an estimated average increase in the arithmetic mean PM-- of

12



APPENDIX A

CALIBRATION AND AUDIT REPORTS
FOR ORMET PM-10 NETWORK



APPENDIX A.I

INITIAL CALIBRATION OF ORMET PM-10 MONITORS



-VOL CALT.IP^TON / AUDIT POHM

STA'i .rf NAME_
STATION N0._
MOTOR NO.

DATE ~ ~' Tima % DEV. @ Setpoint - •
TSP

l . D . NO. f=f=//?;- 4-

Technician
ORPICE KG.

BAROMETRIC PRESS. V/>^ mm HR
AMBIENT TEMP. £3 °C-<-2 7 3" "2&/°K
CORRECTION FACTOR (OF) «• J^

Operacing Setpoint 3 ̂ 5. ff;
Adjusonent Made ? YES / NO
W" r Cvfĵ f?". /< ̂ ~ / 9

_. _
760 ' amb.Lemp. K

* O

GAL.
POIOT
PM-10

TSP

Opar.
Set-
PoinCj

'*!1 55

35/1 40

ADJ.

50,
1 60

A5/7 50

40,
7/,5

35/7 AC

MANnMF.TF.K

(A)

RIGHT
I. KG

( in . )

/,0

/A
IttcS

•2,0

'"236

(B)
LEFT

LEG

( i n . )

/.or
I.S
1.1$
2-/

2.5"

f i n
(A+B)

(In.) :

2-0 S"

•2.9

3.4
4,/
.̂6$

^"cor

4»cor-
y/J.HxCF"

A49

/•7?

/.9/
2./0

2^29

Q.Cd

from
cnlibration

ourv<2
(X)

(SCFM)

12.73

35.92L

4I.&7

<4(*.o
5-^/4

—— . — . —

cor

Q x/cFnieas T

(Y)
(SCFM)

?5. 7g

5G.37

37 .4 /
?9.4!?

4/.o£T

'rnaaa
from

Dickson
chart

(CFM)

32..T

?s~:o
30><o
$3,0

39^

Z D1CV.

^cor 'slid

Qscd
:: 100



I
ro

STA'l NAME

STATI ON N'O . ___

MOTOR N0._

i • u • • J
Technician

' -VOL CALIBHa'TON / AUDIT FORM

DATE -2-21,-̂  ^.Tims 7. DEV. @ Setppii?t_- •
3SP_/JPM- 10 BAROhfETRIC PRESS. "77-4- mm Hg

AMD IENT T Wf?. £? °C+2 7 3 ="2&l °K
CORRIiCTION FACTOR (CF) « /f Qg;/
where . ono„„ bnro.press. 298Ci1*-—•—<-«———— x _,. --

Operating Setpoint "?/. S AW
: Made ? YES / NO

760 a m b . c e m p K
^sn>.

CAL.
POU-TT
K'I-10

TSP

"Opor.
Sec-
Point
'>5,

'55

35/I l.r\lt\J

ALJ.

50,
7 60

45,
750

^.0,
7 / i5

"357'"
' /.O<io

>!AN(i;-iKT

(A)

RK;HT
I. KG

( i n . )

/,6

/2.

/ ,o
20

2.S"

KR

(P.)

LEFT
LEG

( In . )

AVS-
/. 3
/ . /
2,|

^•7

f l u
(A+n)

( In . )

3.05

2. S"

2./

4,|
5,2.

1
i

A.1!~ cor

AHcor
y^ilxCi-1

/.az-
/^
A-5/

2 , /C

*2.3?

_„. ———

o ,'otd

from
calibration

curve
(X)

(SCFM)

39. 9 /

35.99
33. /£,

•46 .0

57. S8

::::::]

Q̂ cor

Q xV CF'"xnoas

(Y)
(SCFM)

^3,2t

29 .6Z.

27,02_

37,4 f

4/.S7
————————— ,

0mo as

from
Dickson
oli.irt

(cn-i)

32. 0

"^a,^
"2G»,O
3<i,o
4o,o

7. ni-:v.
i) - 0cor ' sud

' • i> td

:•: !0.":

f

j
1

ii

/
1
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STA1 .J NAME

STATION NO.

MOTOR NO.

I . D . N'O.

Technician
OFFICE KO.

--VOL CALIB'̂ TON / AUDIT POEM

DATE 2-23 -1 •j'Tima ______
BAROMETRIC PRESS. r7'7e^- mm Hg

AMBIENT TEMP. £% °C-h273* 2£5/ °K

/ , Q Q
298

% DEV. @ Set-point - •.

CORRECTION FACTOR (CF)
where

Operating Setppiiit . 2.^,3 fc>£
Adjusdnont: Made ? YiiS / _'^0 __

& * ~

760 """ x"~amb. temp. "K
*..). X *

^c>^^.. Ccg/r s 0,9935"

CAL.

K-l-10
TSP

bpar.
SeU-
PoiiiC

7 55

35,7^0

ADJ.

50,
1 60

45,
7 50

40/

~,~
'40

MANOMl'.TKR

(A)

RIGHT
LEC1

( i n . )

0.9

1,4
)^

•2.4

.

(B)
Ll-FT

LEG

( in . )

0.9
.4?

.fei

2.0

2.4

(A+n)

( in . )

1-8
ZSS'
3.2.
4-0

4.8

———— ~~

c.or

AHcor

1 "^9

I.7S-
I.S4

2.o8

2.28

'3Cd

f rom
calibration

curve
(X)

(SCFM)

5o. 64

"38.39

40,78

4S. 57

49.92..

cor

Q xV CFmcas

(Y)
(SCFM)

2^.4-

"29-10

29,6^

3 2.94

34 .8 /

__ J_ -

Qr.^as
from

DLc.kson
chare

(era)

^5.5-

28, 0

"28,5"

30 ,S

3B,^

^cor 'scd

:. 100

——— .. —————

. . . . . . . J



STATt NAME

STATION N0._

MOTOR NO.

Technician
ORFICE MO.

/o

( VOL CALIBP *"•"*! f-AUDIT POBM • (

DATE '2-r 23 "cc_ i. Tiric _______ 7. DEV. @ Setpoinr. * •'
TSP /" PI-!-lO^i BAROMETRIC PRESS. ''~?74- mm Hp, Operating SeLpoijit 37-3____

AMBIENT TEMP. P, °C+273= "2&I °K . Cofi.^. CPgp. » , 9978

.. M- - CV666X ̂ /-79_CORRECTION FACTOR (CF) ** _LQQ/_
where , _._ 'p-^hnro.press. 298

760 X amb.
X -

CAJ..
POINT
FM-10

TSP

Opor .
Seu-
Point
A5,

755

35/7AO

AJXJ.

50,
1 60

45,
7 50

A O ,
7A5

35/7 AC)

>L\:-:OM;-:'
i A)

RIGHT
LIT,

( i n . )

A O

A 3
1^
2>o——— .—
2-4

,M1

(E)

Ll-FT
LEG

( i n . )

l.o
!•&
A 55"
•2.0

1
1

?.*

A "
(A+n)

( i n . )

2.0

7.6S

3-«o
4.0
4,8

i

LU cor

AH "cor
JjJlxcT

1,4-7

A 69
/,S3

2.08

?.28

0 ,'std

from
calibration

curve
(X)

(SCI-M)

32. Z?

3708

4-0, /S

' -4ST.57
^9.92.

(^OT-cor

Q x/^F"*ncns

(Y)
(SCFM)

3i. /8
3(9.37

39/19
45. b5
47.81

Qmean
from

Diiikson
chart

(cn-0

30.O

35,0

?8.0
42.0
46.0

v .. ... ^ ... j

1

X D l - V .

0 -0 ,•cor ccd

Qstd
:: 100

i1



APPENDIX A-2

FIRST QUARTERLY AUDIT OF ORMET PM-10

MONITORING NETWORK



ST,. .ON NAME

STATION HO. AVW-I TSP
—•—-*- " " "^ \—— """""" '" "—"*'

MOTOIl NO ._ At3T>&&&^ 12-QQ

I . D . NO.

Technician
ORFICE MO.

Itt-VOL

DATE

N / AUDIT FOR

Tine
BAROMETRIC PRESS.

AMBIENT

mni
% DEV. @ SGtpcDintL^
Operating _Setj _

t: Mada ?

. / /.

CORRECTION FACTOR (CF)
whore

/. Weather :
__, baro.presa.
PPtS—— ————.——I———————— ——Ul 760

290 Consents:

GAL.
POINT
PM-10

TSP

Opar.
Set-
Point
/t5/ 7 55

35/7AO

ADJ.

50,
1 60

A3,1 50

40,
7A5

35/'40!

M\!«'OMF-:'i

(A)

RIGHT
LI:O

( i n . )

/s-
1.7

i-»
CB)

LEFT
LF.C

( i n . )

/ST

K 3

A H
(A-t-ri)

(in.)

3, or
3.r

-* " ~*'i

AH** cor

AHcor
,/AHxCF

A 75"
/.88

Qscdo U U

f rom
calibrauion

cux've
(X)

(SCl-T-I)

37. zs~

?9.9[

Q^nrcor

Q x/c?"xmeas '

(Y)
(SCFM)

0me as

f rom
Dickson
chart

(CFM)

^G<0

38,0

^

% ni-:v.

') - Q ,
' C i ) V S I <J

Qstd
:. 100

i
^.-r tj. r., , ,-~ — - ,

1

.„..-.___



STAT. . NAME Qfl

STATION NO. /\/U-2~ TSP

MOTOR NO. \"?C~:0

( i-VOL CAtHS* "-KSt / AUDI'1' FOKM

DATE ^T-^-c^ .Time. _ ______
BAROMETRIC PPvES." . _ ;^-^£^___ JP.IT. Up,

AMB IENT TEMP .

% DEV. @ Secpoint t

I . D . N O .

Technician
ORFICL' NO.

CORRECTION FACTOll (CP) « I f X ^ )
where ,. b a r o . __ . __ _

. ._.._..„ ... x .",mb . ccr.p . K

Operating Setpoint "7^ , ̂ (CFT'Q C
Adjustmanr. Hade ? YES /NO
Weather : ___ _ ____________
Cotmvencs:

CAL.
POLYf
ra-io

TSP

Opar.
Sec-
Point
/;5/755

35/7AO

AOJ.

50,
7 60

A5,
750

'iO,
7A5

"357"
'/iO

>{/\NOMF.TKH

(A)

RIGHT
LEG

( in . )

l,<<>

/ •7

—————

(B)

LEFT
LEG

( I n . )

1.1
/. 8

—— .. ———

A "
(A-Hi)

( in . )

3-3
3.S-

i

*"«r

a"oor-

7&"':<;1''

/.S2.
1.88

•etc!
f rom

<:;il . ihrnuion
curve

(X)
(SCFM)

•^S.feS
39,9

L

qcor

q :<>/"cTinor.R

(Y)
(SCFM)

—————————————

*ir.c.-i»;

f com
Dic.kson
cluirt

(CFM)

•2.3,0

•zs.sr

~ — . — . . — - — .

V. D I ' V .

3 - ° jcor ' s td

Q
Std

:: 100

—————————

,-i

~>— ••——-•» ,

__.._ J



I-VOL /-AUDIT FORM '

K)
I

Ul

'J^M N'AME

STATI ON KO . _AY/) -3 TSP
n£——.f f,,€ml- •*. fc»^. . • .-.i- ••-» i^

MOTOR HO .

Teclinic: an

DATE 5"-£ - Be j Tiiiie _
BAROMETRIC PRESS. jnm HR
AMBIENT TEtff. / ^ T^CH-273"- ^>9O°K

7. DEV. @ Setpoint / > - 2
Operating Setpoint: ^£>, O (CFM)ejJ CtW^-T"
Adjustment Made ? YF.S _ /_ NO _____

J24

CORRECTION FACTOR (CF) « /. Q/ /
where , „„..p_baro.press. __?98_

76(5" " X amb.temp7°K

\ J t i r h e i :
Coivments :

CM.
POUST
PM-10

TSP

"DporT
Sec-
Point

"5/55

35/

AliJ.

50,
7 60

45,
7 50

40,
745

F ~~
,
'/;0

MANOMKTK'R

(A)

RIGHT
L1IC

( i n . )

A 6

' / < &

m __ ^^ _ ^ _

(B)
LEFT

LEG

( i n . )

A 7
/•7

i, . r r i i r T - , . - . T

—— ,. ———

(A+B)

( in.)

-?.3
?.r

, ————

*"cor

7ABXCF

ASS
ASS

-

from
calibraLion

curve
(X)

(SCFM)

38.88

cor

q x/CF*neas

(Y)
(SCFM)

•

ma as
from

Dlckson
chart

(CFM)

3s, o
•?6,o

„!

. ——————— . —————— ..... ———

% D K V .

0 - 0^cnr ' sud

x 100

t
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APPENDIX A-3

SECOND QUARTERLY AUDIT OR ORMET PM-10

MONITORING NETWORK



STATIC;: NAME
STATIC:; ;:o .
:-:OTOP. ::o.

...-VOL CALIE ON /

DATE^-^Q-3B Tiroa „_. % DEV- $ Setpoir.t - 7.
BAROMCTUIC PRESS.
AMBIEMT TEW..2.3

Up, Operating Sefpoirit_
Mada ?

(Cn.Q

CORRECTION FACTOR (CF) = /CXD^ Weather :-ft-f^n •—+**—— —————— —————
where , -„„b.nro. nress. 298CF= 760 i "°i.arr.b. uen-.p. 1̂

C-'L.
FOZ7T
F.-:-IO

TS?

Cb3r.
Ser-
'O1'~t'

A5/-3D

35,
7^0

ADJ.

^0
/60

A5//501

A°/,5

35/7 AC

M-.KOMI-:TF.P
(A)

RIGHT
LEG

( i n . )

i^-s

(B)

LEFT
LEG

( i n . )

A7

f i H

(A+3)

( in . )

33?

* ii-"'cor

AH =cor
,/AHXCF"

/^3

^.td
f rom

calibration
curva

(X)
(sen-:)

4^,06

'COT"

Q Xs/T?"meas

(Y)
(SCFM)

0me as

f roni
Dic'r.son
chart

(CFM)

-£7.6-

I

:: R I - V .
••) - n"'cor ' 2 c di

C. .' ;•, c ti

>: 100 |

)-

1



STATIc:: :;AME

hx-VOL CALIBI

DATE

FQBH-X

% DEV. -5 Setpoir.c -
STATIO:: ::o. O/g/^prTTSP /CFJiJ^ BAROMETRIC PRESS. >^7'7> ma HR Operating Se{.-poir;8: (Qu-!)
MOTOR HO. '/-T&ll-(& AMBIENT TEl-n'.^___ _____

\'.Teach-3r :

0C^273=_22L.°'^ Ad.luscnant Made ? YES / NO

Technician '/><?

CORRECTION1 FACTOR (CF) -

wh e rc
cFiibaro_.jJress.. 298

760 " ar.b. temp. K
Cori..7igr.ts:

\

G'-L.
FOii\T
K-I-10

TS?

COCT .
Set-
Point
'•5/ —':>:>

35/7AO

^DJ.

50,
7 60

45,
' ^nDCj

40,7A5

35/7AO

M'i.NOMKTRP

(A)
p T /" *. 1 T
* V 1 *.' t • i

LliG

( i n . )

A 7

(B)

LEFT
LUG

( i n . )

/ ^/» o

f i H
(A+I5)

( i n . )

5.T

i

i>

":!cor

AH »cor

X/££CF'
1

l.&l

^.td
f rom

calibration
curve

(X)
(SCF;O

^b.9f

^cor

0 >: xfcF*'meas

(Y)
(SCFM)

0me as

f rom
|)ichc:;n
cl i^r t

(C:v!)

~$<p «T~
2LP ' J

ii

! 2 D E V .
[i

:'l - O'•cor ' r e d

0 • ,
' .* r • i

i
x 10'.) |

1

;

|-"--~~



tw.-VOL CALIBI ON r AUDIT POEM

STATIC;-: NAME/^/-
STATIO:: :;o.
MOTOR ;-:o.

DATE £-5-?6>-Z$& Time
ISAROHCTUIC PRESS.

% DEV. @ Setpoint - '/.
up, Operating_Set:p_oij-:i: (CFM)

Technician

AMBIEMT TEMP. '̂ 7 C+273-
CORRECTION FACTOR (CF) = j
where

Ad.lustmsnt Made ? YES / NO

Vfeather :

" baro.press. _298__
760 ~ x"aip.b.tca:plx>K

C-L.
POE-7T
R-l-10

TSP

Op&r.
Set-
Point;
45,

755

35/40

ADJ.

50,
7 60

45/

MAKOMI-TF.P

(A)

RIGHT
LEG

( in .)

1,7

>50|

A°/45

35/AO

(B)

LEFT
LEG

( in.)

/.«

(A+D)

( in.)

"?,$"

AH =cor
/» tJvCFv**«—

A67

i

't!tcl

f roni
calibration

curve

00
(SCFM)

,

^/o. 9^

TT «n n ,_•„_.

scor

0 x v/Tr"'iiiens

; t
0'meas
from

Dicl:son
i chart
I """

(Y)
(SCFr!)

•'I - 0'cor ' i C u

0j'.d
(CFM) | y. 100

%.o l



' VOL CALIBr ON(7 AUDIT FO]?M

S7ATIO.. NAME

.sT.vno:: ::o.
:-:OTOR ::o.

Tschnician

DATE

L'-AROMCTIMC PRKSS .

AMB i CMT TF.MP.2jS?_
COKRECTIOK FACTOH (CF)
whore , .... _

/: DEV. <§ Setpoint - ' 7.

''•"' i'r. (CFH)
!v Adiusonant Mads ? YES N

298
t ——/ «r~' " v

.
760 " n~.i. tu:r.p> 1^

|
|
[Cr'iL.
r.

E-I-10
TSP

Opcr.
Sec-
Point
/o,

755

35
40

ADJ.

50,
7 60

45/ 50

^ o / / r
'°

35/

',

MANOMI-'.T

(A)
rjciiT

LEG

( i n . )

/.7

r.r.
(B)

LETT
LEG

( i n . )

1.7

£> ^
(A-KJ)

( i n . )

(_X •

1

f
'« ;i*"•' cor

AH cor

x/AJ!vC!-

/ '&5

. _ — _. ———— „

i
0 ,'stcl

f rom
en l ibrae ion

curva

(X)
(SCI'X)

i m -r-u - -

n
Q

'in ens

(V,
(SCFK)

k r-r i •

0

f r o m
Dichsnn
chart .

(CR-I)

:

tt -'TVtt : i _ \ .

') - 1"!
''cor ' z e d

G

,'
:•-. 100 |

i



APPENDIX A-4

THIRD QUARTERLY AUDIT OF ORMET PM-10

MONITORING NETWORK



EritMijy & Environmental Management,Inc.
Po-.l i.::.. • Uox 71. M.iriyiville. PA 1 SGG8 (4121 247 512-1

PROFILER CALIBRATION WORKSHEET

Site Nane: Barometer Type: S/N:

Site Location: A /H

Technicians £) *** ~

Dates

Thermometer Typei

//'£-* "7"*-

Temperature (T.) .

Tester Standard Type :

/ 3-~?1. / __________ Barometric Pressure (P.). J-~J-??'"/

S/N:_

S/N:

SAMPLER DATA

Sampler Type:

rlow controller S/Mi_

Rotaiwter S/M:_____

Sampler I.D. No.i_

Pressure Recorder S/N:

CALIBRATION DATA (Flow Central let Connected)

Initial

Final

AH pressure drop
across orifice

(In. Water)

J~ 0

V'- *

f.<}-^y /P. naHq\/;
M\T60 iaH9J(l

98 *K\

FTMTJ

i-i7
JL-Z7

Q standard
from orifice
certification

(std. cfm)

W.

t/0 40.1

I flow rate
indication

(cfm)

?. 3
3-J

I flow rate
indication (2
filters added)

3 r
3V

CALIBRATION DATA (Flow Cc:.t i _! !cr Disconnected)

AH pressure drop
Plate across orificv

standard
(Y)'

certification rate Indica-
Ihwber

. C

. /f

. / ^

. /<-'
7

. 5"

(in. water)

4-3
7. 'J

6 «/

s'^-
3.C

-r-y

V ""V«> -BH,; VT. *Ky
J. /
J - 7
2-i
z - J
/ y
/ 6

(std. cfm)

rJ rr./
V/ *7-7
vsr -VI'-G
wr *//.-L
J5-t' 3-/.J

Z7.i' ^^3

tion (cfm)

r-S"
7-^

«y..Z
J - f
-t-y
t.V

J " \7W rn^tg/ VT, •«;

• / . - . ;

• Plot X versus Y on rw, i _..- cide of this ion.

Comments t

Equations: *C - 5/9CF - i.1); •*. - 'c - Ft>/3S.Jl

A.4-1



Energy & Environmental Management,Inc.
Po-.i *.*'•'•>• L- Go* 71. Muifywille, PA iSCi 141?) 247 5»24

PROFILER CALIBRATION WORKSHEET

Site Name:______i-

Site Location: A. /*t t—

Barometer Type:

Technlclani O

D.te, I

Tenperature (T,)t

____________________ Thermometer Type:_

Trar.sfer Standard Type; C/>x ' r I *~~l~ '

Barometric Pressure (P,)

S/M:

S/H:

S/H:

SAMPLER DATA

Sampler Type:

Flow controller S/Ni

Rotaxeter S/Mi____

Sampler I.D. No.:

Pressure Recorder S/N:

CALIBRATION DATA (Flow Cc.-.troller Connected)

Initial

Final

AM pressure drc|.
across orifice

(in. Water)

f.2

r. o

K29b -r.\
T, -r. )

Z-3
^•^7

Q standard
from orifice
certification

(std. cfm)

•/ /- X

V3 ——

I flow rate
Indication

(elm)

I flow rate
indication (2
filter* added)

JL?

y~?

CALIBRATION DATA (Flow Cc:.: teller Disconnected)

Plate
AM pressure drop
across orific.

O, standard
from orifice
certification

<*)•

T '""P1*' flow
rate Indica-

Number

. (7

. if
/ 3

. i'3

. 7
,. r

(in. Mater)

f.o
£.(-
f <?
*.£
y.y

i-3-..

V U"\,760 moH9j VT, •«;

3-/
j:-c;
^.y
_ •»

/. ^
f.1f

(std. cfm)

V-3 4"̂ . /
vj:»^ yg.j
%.»' V^-7
3?' JP.7
L2-f 35.J

icric.9

tion (cfm)

y.O

V. </

3.?"

J-A

l.l-

/-•/

V " \760 MH9/ \T, «K/

1 • •— ' /

" •

• Plot X versus Y on rev^r^u side of this fora.

Contents >

Equations: *C - S/9CF - ilj; «K - "c * 273i m> - rt>/35.31
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EniM;.;y £ Environmental Management,Inc.
Pa.: «;::.. •: Box 71. Mu.iyiv.llc. PA I OGG8 (4121 247 5124

PROFILER CALIBRATION WORKSHEET

Site NJUV.; £•/{ A <?- I Barometer Type:

Site Location: .4 /** ^

Technictani

Date, f 2.' -1

ThennoMter Typei

Tijt.sfer Standard Type; (?•< !?" ! ('J2.

Temperature (T,):

S/M:

Barometric Pressure IP.) i s-'i • I \

S/N:

S/H:

SAMPLER DATA

Sampler Type:

rlovi controller S/H:

Rotaaeter S/H:_____

Sanpler I.D. No.:_

Pressure Recorder S/N:

CALIBRATION DATA (Flow Controller Connected)

t.**t Q standard

Initial

Final

across orifice
(in. Water)

.<".Z.
f.G

y /P, w»Hg\ /298 'K\
Wl \760 »»«9/\T, *K /

2..ZZ.
J.-J.7

certification
(std. cf.)

Y'J.'S' «//. 2-

</* . V<7.^

indication
(cfn)

J-/

J -^

indication (2
filters added)

J/T

?t

CALIBRATION DATA (Flow Ccr.trc.llcr Disconnected)

AH pressure drop
Plat* across orifice

2.

3.

/.tfj C standard

Mattel

. c

. i?

. /3

. !•->

. 7

. r

(in. water)

f. y
7 - c'
C C
i '£
</. -3

2.-<;

V — \760 ««H9/ \T, -K/

3 - /
-Z-^
^.6
^.y
2..C

/ ' . ( •

(•td. cf.)

i'V tt.3.

41 W.7
/i'.\x V4-3
^^ v^-7
Js" 3Cr
^.r J&.l-

tion (cfm)

£.(.
s'.4
<f-(
4if ^

"7 C

^•tf

V - \760 l«H9/ \T, -K/

• » • t

• Plot X versus 1 on reverie side of this torn.

Cements:

Equatrons: 'C - 5/9CF - 3 : i ; «K. - 'C » 273; •> - Ft'/3S.31
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Energy & Environmental Management,Inc.
Po.t .,::.. •• U.i» 71. l.l.pi.yw.ll.r. PA IGGf.H 1412) 247 5124

PROFILER CALIBRATION WORKSHEET

Site Name: ______

Site Location: A, /f

Barometer Type: S/N:

Technician!

Date: /

Thermometer Type:

Temperature (T a ) i

Tester Standard Type; Q

' / -£"77- '/

'tl F f <-&- //"'O'

S/N:

S/N:

Barometric Pressure (p.); •jf. 7r/-/ 7>'C '/

SAMPLER DATA

Sampler Type:

Flow controller S/N:

Rotameter S/N»____

Sampler I.D. No.:_

Pressure Recorder S/Ni

CALIBRATION DATA (Flow Ccntrcller Connected)

Initial

Final

AH pressure drop
across orifice

(in. Water)

2>-?
r>c

t.Hi'i
/ (', *^i\

yM<l760««,j

/7QM * Y \

(^)
/• 4F
^^7

Q standard
from orifice
certification

(std. cfm)

ji-' 5s"r^-
•/<? y«?-j

I flow rate
indication

(cfm)

&&1-L

^ • V.

I flow rate
indication (2
filters added)

si-'S
sc

CALIBRATION DATA (Flow Cc:.-.:_ 1 Itr Disconnected)

(XJ -

AH pressure cr^;
Plate across orificu

0 standard
(Y)*

1certification

3.

Number

. t?

. /Y

. /^

. /^

. 7

. i''

(in. Water)

7 ?
C V
4'?
V- ?
j. y
JL--2,

V "'V76o «*.,y VT, -^
^ «5^

^^ * C

-?.c
i-4
2-i
/• T7

/- £"

(std. cfm)

<A;.I' r .̂j
Vi" Ys'.4
^->' '/1--T
3^ ??.£>
15 >" >3 J
2C-S^ ^C-f

tion (cfm)

f.2.
f- t"

/̂. -•'
3 </
2-1

/••

^ * V760 -*,/ VT, •*;

* • -

.

6.

• Plot X versus t on ri:.-. i :.t side of this form.

Comments:

Equations: 'C - 5/9CF - j/i; «K - "C
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APPENDIX A-5

FINAL CALIBRATION OF ORMET PM-10 MONITORS



-VOL CALIF" »TTON / AUDIT FORM

STATION NAME DATE _ Tine
STATION NO. /7>1 - ( TSP /(PM-I—— _ — ^ —— — —— *»> — —^'

7. DEV. @ SeEpoiiit -;

BAROMETRIC PRESS.

A>nJIENT TEMP. *"7

_mm HR Operating Setpoint

.D. NO. / Q

Technician >-~
CORRECTION FACTOR (CF)
where ,baro. press. _______

760 amb.cemp.^K
298

Adjustment Made ? YES
Weather ;______________
Comments:

(CFM)

CAL.
POE:I
F.-HO

TSP

Op^r.
T>ec-
'?olnt
/iS/..J3

35,7/.o
ADJ. •

50,
7 60

45/1 50

40,
745

35/1 40

MANOMF.TKR

(A)

RIGHT
LEG

( i n . )

2.3
/9S
ht?
/• /^
O,^

(B)

LEFT
LEG

( i n . )

Q-4

•2- /

7.7S
/,4

/,o

f i l l
(A+3)

( i n . )

4-7
4-°5
33

2.s"S
f . &

•^"cor

"cor"

VA||XCF

2.ZT_

- .̂o(,,

/'&4>
7,6.3
I.SJ

"std
from

calibracion
curve

(X)
(SCFM)

49.07

^4?. S-Q
^/.c-3
3.5- s^
?o, /3

"cor

Q xV CFmeas

(V)
(SCFM)

48.07

4 A .So
40.9 J
3^.82.

'31.2.0

meas
from

Dickson
chare

(CFM)

47.0

43,S~

^0.0

3G-O

3ot S"

«MBB

i
'1en

I



STATION dA

W" VOL CALibKAriUN / AUUii rum

DATE /-/
STATION NO . -t4t-)l- "7 _ TSP rPM-10 ) BAROMETRIC PRESS.

T* ^ * ^"-

7. DEV. @ SetpoiJit -

AMBIENT TEbfP. C+273° 2

mm Hg Operating Setpoint

I . I ) . NO.

Technician
CORRECTION FACTOR (CF)
whurc

/. C'

Ad jus grant Made ? YES
Weather :

298haro.press.
760 amb.ccmp.~K

Conments;
A{ (-- (

(CFM)

~ C^f

CAL.
?OE:I
7: 1- 1C

TST

U^ar.
Sec-
•?oinc
/lS/-' J3

35/7/.o
ADJ.

50,
7 60

45,750

40,
7 45

35/7 40

MANOMETER

(A)

RIGHT
LEG

( in . )

2-55"

•2-3

2.0

A 6
l&
ho

(B)
LEFT

LEG

( i n . 1 )

ZSS
•2. 3
2 o

AC- 5'
/,4

l,oT

. fi"
(A+:i)

( in . )

s,/
^-6
^.0

3.2S

'2.7.r

2 os"

f Ai!.or

Allcor
7/_lb:CF

2-3/.
2.19
;?.os"'
A&4
l','7o

/,4(c>

Qscd

from
calibration

curve

(X)
(SC :••>!)

sr/.o8
^/ci'X/O

^/T.27
•4^0 , 3~S

37,^ S"
32.09

Qcor

Qmcas X^r

(Y)
(SCFM)

34- 2&
3 2. ,73-» «---̂

3o,ts
2.S. ^^4-
2.&.08

-Z^.o4-

me. -is

from
Dickson
chare

(CFM)

35.5-

S-2..0

3^, o
^s,o
2S, 5"
•̂ .3, S~

,

w



I
UJ

STATION NAME

•-VOL CALF^TION / AUDIT FORM

DATE 7. DEV. @ Setpoint .
STATION NO. .>?/;/- .^ TSP (fm-l(t> BAROMETRIC PRESS. "T /̂'/ mm Hg Operating Setpoint -^r^ (C^J

/LT7=9-/; 2 — A^IBIENT TEMP. "7 °C+273- C^^^K Ad]ustment Made ? YES /̂ SO^P
I .D. NO.

Technician
CORRECTION FACTOR (CF) - / .rS-lC-. Weather :

/J?O where ,_>%^— ^_._baro. press. ..
or\?:cs MO. 't~.~3fj

GAL.
roir-n
7.-I-10

TSP

Loar.
r:4c-
?oinn

755

35,7/.o
ADJ.

50,
7 60

45/7 50

40,
745

35,7 40

MANOMETER

(A)

RIGHT
LEG

( i n . )

2-7
2 - 1

A t

At>
/.2s-

(B)
LEFT

LEG

( i n . 1

2-4,

•23

/•&

A/5
A 4

in
(A+3)

5:3
44
3.4

2.f5~
Z6b'

760

4"cor"
YAIIXCF

2.3j;

7./S

/.S9
/..bo
/.^7

"std
from

calibration
curve

(X)
(SCFM)

Sz.. 2o

47*51

4 l>7o

3(».7<&

298 Comments:
amb. temp. WK

cor

Q xV CFmeas

(Y)
(SCFM)

49. o^
48,o7

4*5 , SI
41.42.

4 2 ,9G

meas
f rom

Dickson
chare

(CFM)

-fao
47.0

44.5"
Ao.S
42.. o

^^^^^^^^8

^^^^^^^^^^^L
^^^™^^^^P

JRMHfevsEBm^

-



STATION NAME

r VOL CALIBRA'-'TON / AUDI1 FORM

DATE /-•/
STATION NO. .-~ TSP

7. DEV. (3 Setpoint - :
BAROMETRIC PRESS. mm Hg

Technician

AMBIENT TEMP. "~? °C+273'
CORRECTION FACTOR (CF) - ̂
whore

Operating Setpoint -yc^ (CFM)
Adjustment Made ? YES
Weather :

CF< bnro.press.
760

298 Comments:

O\L.
ron-n
F.-1-1C

TSP

Op3r.
Sec-
Point
/l5/7 55

35/''••0

ADJ.

50,
7 60

45/7 50

40,
7 45

35/7 40

MAN'OMF.TKR

(A)

RIGHT
LEG

( i n . )

2s-
a.|
;. 6.5"
/.S"
/ , /

(B)
LEFT

LEG

( in . )

2,C*

2.0

AS
/-5S-

/^3

A H
(A+3)

( in . )

^./

4-|
3,45
2.S5"

2.^-

cor

Allcor
7/illxCF

23
7.07

/. 9o
/<73
A 5B

0'strcl

from
calibration

curve

(X)
(SCFM)

^/.oB

^,72.

^/,$?i

58, /"2-

' 3^-77

cor

Q xV CFmen s

(Y)
(SCFM)

S"/.I4-

^/G.o3

•^•2 X/T-

3g .S7
35", go

me as

f rom
Dickson
cha r t

(CFM)

5~o< o
4s;o
4/.5"
38,0

3T,0

UoMRBtaMH^EKBK^^^E^SIH^^B^H^^^•^HB^DIO^BBD^^•^^^i^^H^^iMflBMigm

V »^^^^^^^^^^— .

^^^^^HB^ ^
^^^^^^^^^KfiMM^BHBB

1
?



APPENDIX B

QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

FOR ORMET PM-10 MONITORING NETWORK



1.0 INTRODUCTION

This document presents the quality assurance/quality control
procedures used by Energy & Environmental Management, Inc. (E2M), for
high volume samplers (also PM., Q monitors) .
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2.0 PM1Q MONITOR SITING AND INSTALLATION

The Hi-Vols are located from 2 to 15 meters above ground level. The
lower level limit is to avoid reentrainment from dusty surfaces. The
upper limit represents a compromise between the desire to have
measurements which are representative of population exposure and the
other considerations listed below.

2.1 SPACING FROM OBSTRUCTIONS

2.1.1

whenever a sampler is located on a roof, it is located at least two
meters from walls/ parapets, penthouses, etc. If a furnace or
incineration flue is located on the roof, the distance between it and
the sampler is dependent on: 1) the height of the flue; 2) type of
waste or fuel burned; and, 3) the ash content of the emission. If the
emission from the chimney is the result of natural gas combustion, no
special precautions are necessary beyond the two meter separation
distance. If fuel oil, coal or solid wastes is burned and the chimney
is sufficiently short to allow a plume to impact on the sample intake,
the site is not selected as a NAMS or SLAMS.

2.1.2

Trees provide surfaces for particulate deposition and restrict air
flow. For this reason the samplers are usually located 20 meters or
more from the nearest tree.

2.1.3

Every attempt has been made to locate samplers away from nearby
obstacles such as buildings so that the distance between an obstacle
and a sampler is at least twice the height that the obstacle protrudes
above the sampler.
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2.1.4

There must also be unrestricted air flow in an arc of at least 270
around the sampler. The predominant wind direction must be included
in the 270 arc.

2.2 SPACING FROM ROADS

2.2.1

TSP concentration decreases with increasing height of the sampler and
its distance from the road (1). Therefore, samplers are not located
close to the street where there is a concentrated plume of particulate
matter generated and emitted by vehicle traffic.

2.2.2

Analysis shows that a linear relationship between sampler height and
distance from the road defines a zone where the plume (generated by
traffic greater than 3,000 vehicle per day) is diminished. Figure 1
illustrates this. Zone A represents locations which are recommended
for neighborhood, urban and regional scales and also for most middle
scale locations. Zone B is avoided in order to minimize roadway
influences. Any SLAM located in Zone B is classified as having a
middle scale of representativeness.

2.2.3

Since roads with traffic less than 3,000 vehicles per day do not
generate a concentrated particulate plume, a sampler can be located in
either Zone A or B.
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ZONE C (UNACCEPTABLE)

ZONE A (ACCEPTABLE)'

ZONE B(NOT RECOMMENDED)

10 20 25 30

DISTANCE FROM EDGE OF NEAREST TRAFFIC LANE, matan'

•APPLIES WHERE ADT>3000

Figure 1. Acceptable Zone for Siting PM1Q Monitors.



3.0 QUALITY CONTROL

Certain quality control checks exist to ascertain the precision and
accuracy of the air monitoring system. First, the instrument is
calibrated over its entire sampling range. Then, after the instrument
has been operating for some time, steps are taken to make sure it
stays in calibration.

3.1 CALIBRATION OF HIGH VOLUME SAMPLERS

E2M uses Hi-Vols equipped with a seven day timer, recording pressure
transducers, flow controllers and sample savers. Samplers are
calibrated when first purchased, quarterly, after major maintenance on
the samplers, anytime the pressure transducer has been replaced or
repaired, or when a one-point precision check deviates more than + 6
percent from the calibration curve. E2M uses on orifice calibration
unit with five different resistance plates. This unit is calibrated
quarterly against a positive displacement primary standard.

3.2 CALIBRATION PROCEDURES INTRODUCTION

This section describes the step by step instructions for the
calibration of each Hi-Vol air monitoring instrument used by E2M.

It is important that all information pertaining to the calibration be
recorded. Proper recordkeeping will reduce the confusion later if
data validity is questioned. The technician should clearly record
enough information so that any person can understand exactly what
happened during that calibration. Therefore, we provide AT LEAST the
following information in the calibration book:
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o Station name
o Type of check (Calibration, Precision Check, etc.)
o Date
o Your name (and anyone with you)
o Time of day you start and finish
o Monitor type and Serial Number
o Calibration device
o Temperature, Barometric Pressure and the Flow

,, . . FactorCorrection
o Rotameter and/or Pressure settings on Calibration

device
o Comment on anything that may affect the calibration
o Comment on any action(s) taken to alleviate a problem

3.3 FIELD CALIBRATION

3.3.1 APARATUS LIST

o Manometer and Tygon Tubing
o Calibration Orifice (and Plates if applicable)
o Thermometer and Barometer
o Calculator (LCD)
o Calibration Curve (Chart or Equation)
o Extra Dickson Charts and Filters
o Notebook and Calibration/Audit Forms

3.3.2 SET-UP FOR CALIBRATION

3.3.2.1

Remove filter cassette from the Hi-Vol motor by loosening the 4 "wing
nuts." Set it aside where it will not get damaged, dirty or affect
the sample. Place a new chart on the Dickson Chart recorder.
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3.3.2.2

Disconnect the Hi-Vol motor power at A (Figure 2) from the Sample
Saver and Flow Controller. Unplug the Flow Controller at B. Plug in
the Hi-Vol motor at B. Now the motor will operate without the Sample
Saver or flow controller.

3.3.2.3

Place the orifice base on the top of the Hi-Vol motor (with no filter)
and tighten down the 4 hold-down wing nuts to insure no leakage. Hang
the Manometer on the Hi-Vol so that it is both level and easily read
while making adjustments. Fill out the top of the Calibration/Audit
sheet (Table 1) and calculate the correction factor as described.

3.3.3

Zero the Chart Recorder and Manometer. Check the "Zero" on the Chart
Recorder. The pen should rest on the chart's zero when the Hi-Vol is
off. If not, tap the chart recorder and, if necessary, adjust the
"Zero Adjust" screw in the lower right corner. Next, check the
Manometer's Zero. If both legs of the Manometer do not indicate a
zero, adjust the scale so they will.

3.3.4 CALIBRATE THE HI-VOL MOTOR AND CHART RECORDER

3.3.4.1 ADJUSTABLE ORIFICE WITH NO PLATES

Turn on the Hi-Vol motor (at 1, Figure 2) and allow it to warm-up for
10 to 15 minutes. Adjust the knob on the top of the orifice to get a
flow of approximately 50 scfm on the chart recorder. Make No
adjustments to the Hi-Vol motor at this point. Record the following
on the Calibration/Audit form (Table 1):

1. Manometer, Right and Left leg values
2. Q from Dickson Chart Recordermeas
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Figure 2. High Volume Air Sampler



STATION NAME

STATION N0._

MOTOR NO.

TABLE 1
HI-VOL CALIBRATION/AUDIT FORM

DATE

BAROMETRIC PRESS.

AMBIENT TEMP. C-»-273-
jiun Ug

o

TECHNICIAN_

COMMENTS:

K
COUNTY I . D . N0._

FLOW CONTROLLER

O.RFICK no.
yes no

CORRECTION FACTOR (CF) -
where .,nbaro.press.

760 *" amb.tcmp.wKCF« 298 SLOPE: INTCPT:
CORR. COEF:

I'LATI
NO.

(BfiT
FLOW
COST .
i f i 1 c i-

NO
ADJ.
T T

ADJ
13

ADJ
13

18

10

7

5

B8

MANOMKTI-U (U

(A)

RIGHT
LEG

'' (in.)

(B)
LEFT
LEG

(in.)

A"
(A+IS)

(in.)

^&
All -cor
l̂lxCF

std \^/

from
cnlibration

curve
(X)
(scro)

Q (T)cor \_X

Q x>/ CFme as

00
(SCFM)

i) f%)mi>as 1 *V/

from
Dick son
chart

(CKM)

7. DEV/^r^

'cor bed

Qs,a
x 100



Calculate and record the following:

3. AK = Right plus Left legs
4. AH = /AH x CF
5. Qcor = Q x /CFmeas
6. Qstd = from calibration curve of orifice
7. % Dev = Qcor - Qstd

Qstd ————————— x iou

3.3.4.2

If the % Dev exceeds ± 2.0%, adjust the Motor Flow Adjust (Figure 2).
Calculate and record the values (as described above). Check the % Dev
and repeat this procedure until the % Dev drops below 2.0% and then
make no further adjustments. Adjust the orifice knob to generate 3
additional flows (open wide, 40 cfm and 30 cfm) on the chart recorder.
Calculate and Record the values as described above.

3.3.4.3 ORIFICE USING PLATES

Put plate 113 (13 holes) on the base Of the orifice. Install the top
half of the orifice and tighten enough to eliminate leakage. Turn on
the Hi-Vol motor (at 1, Figure 2) and allow it to warm for 10 to 15
minutes. Record the following on the Calibration/Audit Form (Table
1):

1. Manometer, Right and Left leg values
2. Q __ from Dickson Chart Recorderme

Calculate and record the following;

3. AH = Right plus left legs
4. AH = /AH x CF

5. Qcor = Q x /CF* wmeas
6. Qstd = from calibration curve of orifice
7. % Dev = Qcor - Qstd

Qstd X
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3.3.4.4

If the % Dev exceeds ± 2.0%, adjust the Motor Flow Adjust (Figure 2).
Calculate and Record these new values (as described above). Check the
% Dev. Repeat this procedure until the % Dev drops below 2% and then
make no further adjustment to the motor. Turn off the motor and
install the 18 hole plate and calculate the above values. Follow the
same procedure for the 10, 7 and 5 hole plates.

3.3.5

The calibration is completed. Remove all calibration equipment.
Reinstall the filter cassette and remove the chart from the recorder
used for the calibration. Reconnect the Flow Controller and the
Sample Saver. Check the Hi-Vol timer and set, if necessary. The
Hi-Vol should be set-up for the next run.

3.3.6 ADJUST THE FLOW CONTROLLER

Turn on the PM.Q and allow it to warm-up for 10 to 15 minutes. Check
the flow on the Chart recorder. If the flow falls between 38 and 42
scfm, make no adjustments. If the flow is not within this range,
adjust the Flow Controller at the flow adjust potentiometer until it
does fall between 38 and 42 scfm.

3.3.7

Close the Hi-Vol lid and doors. Make notes in your notebook about the
calibration (weather conditions, orifice used, any problems, etc.).
Turn over your notebook to your Supervisor at E2M.

B - 11



4.0 PROCESSING FIELD SAMPLES

Filters removed from the PM monitor are folded and placed in a
pre-addressed and stamped envelope and sent to Hazen Research in
Golden, Colorado for weighing. Hazen Research provides pre-weights on
all of E2M's numbered filters. Post-weights are provided from Hazen
Research and listed by E3M number.
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5.0 NETWORK OPERATION

Routine data collection, as well as preventive maintenance procedures,
is conducted to assure collection of high quality data.

Field sampling of PM.Q at the ORMET Site will involve specific
collection and analysis procedures described below. (Field
technicians carefully follow these collection procedures to provide
samples for analysis by E2M's subcontractors).

Field technicians are furnished with pre-conditioned, numbered Hi-Vol
filters prepared by Hazen Research, Inc., Golden, Colorado. They
visually inspect the Hi-Vol filter holder gasket and the filter holder
itself before placing the unexposed filter under the gasket. The
technicians then install the new filter and set the automatic timer to
start the Hi-Vol. The EPA sixth-day schedule is followed. All
pertinent information is noted on the Daily Hi-Vol Data Record form
(Figure 3). This information includes site location, site name,
sampler serial number, filter number, date and starting time of the
Hi-Vol run. Any unusual conditions which may affect the sample are
noted on the form.

Once the filter has been exposed, the field technician completes the
Daily Hi-Vol Data Record form with the stop date and time and the
summary of any unusual conditions which may have affected the sample.
The technician carefully removes the filter and inspects it for signs
of leaks, improper installation or damage. The filter is folded and
inserted into the data folder for transport to the Hazen Research,
Inc. laboratories. The form is constructed of heavy gauge paper which
serves to protect the filter during transport. The flow rate chart is
also removed. The filter folder is marked void by the technician and
held subject to quality assurance review if any problems are noted
that would invalidate the sample.

Laboratory analysis for PM is performed at the laboratories of Hazen
Research, Inc., Golden, Colorado. High-volume filters are analyzed by
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EPA-approved methods. PM.. . is determined gravimetrically by weighing
the filters before and after exposure. Prior to weighing, both
exposed and unexposed filters are conditioned in a constant low
relative humidity environment (R.H. <50%) and ambient temperature (15°
to 35°C) for 24 hours. This procedure is detailed on page B-16.

Hi-Vol filter analyses reports are prepared by Hazen Research, Inc.
PM10 is reported in grams. The following calculations are made to
determine the respective concentrations in jig/m3 that these weights
represent:

Method for Calculation of PM Concentrations

based on

weight of PM.Q on Hi-Vol filter - reported in grams/
flow rate of air through filter - reported in CFM
duration of sample - reported in minutes
ft3 converted to m3 - 0.028317 X ft3 - m3

concentration in yg(PM.. Q)/m3

______g X 106______ _
CFM X 0.02817 X minutes = wg PMio/m-i
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APPENDIX C

FILTER DATA FROM ORMET PM-10 MONITORING NETWORK



Sample
Date

03/05/88

03/11/88

03/17/88

03/23/88

04/10/88

04/16/88

04/22/88

04/28/88

05/04/88

05/10/88

Site

AH-1

AH-2
AM-3
AH-4

AM-1
AH-2
AH- 3
AH-4

AH-1
AM-2
AM-3
AH-4

AM-1
AH-2
AM-3
AH-4

AM-1
AH-2
AM-3
AM-4

AM-1
AM-2
AH-3
AM-4

AH-1
AH-2
AM-3
AM-4

AH-1
AH-2
AM-3
AM-4

AH-1
AH-2
AM-3
AM-4

AM-1
AM-2
AM-3
AM-4

Fi Uer
Number

EEM-209
EEM-206
EEH-208
EEM-207

PR-107
PR-105
PR-106
PR-108

PR-112
PR-113
PR-110
PR-111

PR-117
PR-116
PR-115
PR-114

PR- 129
PR-130
PR-128
PR-127

PR-132
PR-131
PR-133
PR-134

PR- 135
PR-136
PR- 137
PR-138

PR-142
PR-141
PR-140
PR-139

PR-146
PR-145
PR-143
PR-144

PR-151
PR-U8
PR-K9
PR-150

Fi Uer Ut (gram)

Pre-

3.76690
3 . 77490
3.74350
3.74710

4.00850
3.99190
4.00650
4.03210

3.96600
3.99430
4.00440
4.00570

4.00420
4.00130
3.99480
3.98220

4.00560
4.01120
4.00300
3.98620

4.00610
4.00050
4.04080
4.03150

4.00470
3.97770
4.00150
4.00980

4.00140
4.00020
4.00970
4.00080

3.98950
3.98770
3.99600
4.00850

4.02000
3.99190
3.98730
3.99280

Post-

3.82300
3.79570
3.79880
3.79620

4.04620
4.01590
4.05410
4.07880

3.98720
4.01740
4.09720
4.04410

4.12560
4.24710
4.12150
4.24570

4.05440
4.06620
4.06230
4.03350

4.03920
4.05160
4.13170
4.11180

4.04050
4.01200
4.03760
4.04450

4.04420
4.05360

void
4.12110

4.03540
4.03210

void
4.09350

4.06800
4.05500
4.08480
4.09690

P-
Chact

35.83
void
34.63
30.25

36.50
28.67
35.25
31.13

36.00
28.50
35.25
30.00

36.50
29.25
35.63
31.88

36.25
31.17
35.38
31.88

35.88
29.50
35.25
30.63

36.13
29.25
35.50
31.75

32.63
28.75
26.75
30.50

34.83
28.50
26.75
31.50

37.38
29.00
43.88
33.88

Flow Sample
Rate Time
(SCFH) (minute)

38.32
void
38.50
27.21

39.08
40.82
39.14
29.38

38.52
40.48
39.14
26.59

39.08
41.99
39.53
31.23

38.80
45.86
39.27
31.23

38.38
42.49
39.14
28.15

38.66
41.99
39.39
30.91

34.72
40.99
30.38
27.83

37.20
40.48
30.38
30.30

40.07
41.49
48.03
36.17

1434.8
98.0

1465.2
1419.4

1470.5
997.8
1463.2
1465.5

1440.9
1432.8
1438.4
1448.3

1443.1
1455.7
1460.2
1437.1

14S6.2
1439.7
1435.9
1464.1

1440.8
1442.5
1436.7
1397.3

1472.6
1440.8
1469.5
1465.8

1435.6
1446.8
1468.1
1463.3

1440.5
1392.7
1470.5
1428.6

1392.9
1402.1
1437.1
1432.7

PM_10
(ug/m3)

36.0
void
34.6
44.9

23.2
20.8
29.4
38.3

13.5
14.1
58.2
35.2

76.0
142.0
77.5
207.4

30.5
29.4
37.1
36.5

21.1
29.4
57.1
72.1

22.2
20.0
22.0
27.1

30.3
31.8
void
104.3

30.3
27.8
void
69.4

30.4
38.3
49.9
71.0

C - 1



Sample
Date

05/15/88

05/21/88

05/27/88

06/02/88

06/08/88

06/14/88

06/20/88

06/26/88

07/02/88

07/08/88

Site

AM-1
AM-2
AH-3
AM-4

AM-1
AM-2
AH-3
AM-4

AM-1
AM-2
AM-3
AM-4

AM-1
AM-2
AM-3
AM-4

AM-1
AM-2
AM-3
AM-4

AM-1
AM-2
AM-3
AM-4

AM-1
AM-2
AM-3
AM-4

AM-1
AM-2
AM-3
AM-4

AM-1
AM-2
AM-3
AM-4

AM-1
AM-2
AM-3
AM-4

Filter
Number

PR-153
PR-152
PR-154
PR-155

PR-157
PR-156
PR-160
PR-159

PR-161
PR-162
PR- 163
PR-164

PR-169
PR-168
PR-166
PR-165

PR-171
PR-170
PR-172
PR-173

PR- 175
PR-174
PR-177
PR- 176

PR-181
PR-180
PR- 179
PR-178

PR-184
PR-185
PR-183
PR-182

PR-187
PR-188
PR-189
PR-186

PR-193
PR-192
PR-190
PR-191

Filter Ut (gram)

Pre-

3.99180
4.02540
4.01310
3.99430

4.00230
4.00840
4.02090
3.99050

4.00420
4.00310
3.98350
3.99630

3.99330
3.98070
3.98440
3.98740

4.00040
3.99230
3.98900
3.95280

3.95760
3.97790
3.99450
3.96400

4.00230
3.99750
3.99180
3.97920

3.99950
3.97510
4.00450
3.99480

3.98030
3.99420
3.98360
3.94630

3.98660
3.98700
3.98280
3.98010

Post-

4.09000
4.12340
4.11900
4.10050

4.05660
4.06430
4.08370
4.05120

4.05490
4.05490
4.04600
4.06150

4.03990
4.02610
4.05110
4.04050

4.10010
4.08770
4.10250
4.05290

4.04300
4.06320
4.08350
4.06870

4.12370
4.12090
4.13290
4.14450

4.05630
4.02600
4.10630
4.05130

4.04910
4.05920
4.07020
4.02090

4.15350
4.15190
4.16210
4.14390

P-
Chart

36.75
28.25
36.88
34.75

36.75
28.00
36.63
34.38

37.25
28.33
36.75
34.50

36.63
28.38
36.75
34.38

37.25
28.50
36.75
35.13

36.75
28.13
36.63
34.88

36.88
28.13
36.75
35.00

38.00
29.25
36.63
34.00

37.50
29.00
36.75
33.25

37.75
28.75
36.75
34.13

Flow Sample
Rate Time PM_10
(SCFM) (minute) (ug/m3)

39.36
39.98
40.82
38.32

39.36
39.48
40.56
37.41

39.92
40.14
40.68
37.70

39.22
40.24
40.68
37.41

39.92
40.48
40.68
39.26

39.36
39.74
40.56
38.64

39.51
39.74
40.68
38.94

40.77
41.99
40.56
36.47

40.20
41.49
40.68
34.62

40.49
40.99
40.68
36.79

1455.7
1449.4
1452.8
1461.7

1435.0
1418.5
1449.2
1467.1

1466.3
1413.9
1469.1
1482.2

1431.7
1415.1
1436.8
1427.2

1413.7
1450.9
1413.8
1428.2

1459.5
1474.2
1438.0
1458.6

1448.8
1452.5
1419.6
1431.7

1428.8
1396.0
1466.7
1426.8

1431.3
1486.1
1439.6
1440.2

1452.2
1436.6
1439.1
1466.0

60.5
59.7
63.1
67.0

34.0
35.3
37.7
39.1

30.6
32.2
36,9
41.2

29.3
28.2
40.3
35.1

62.4
57.4
69.7
63.1

52.5
51.4
53.9
65.6

74.9
75.5
86.3
104.7

34.4
30.7
60.4
38.4

42.2
37.2
52.2
52.8

100.3
98.9
108.2
107.3

C - 2



Sample
Date

07/H/88

07/20/88

07/26/88

08/02/88

08/07/88

08/13/88

08/19/88

08/25/88

08/31/88

09/06/88

Site

AH-1
AM-2
AM-3
AM-4

AH-1
AH-2
AH-3
AH-4

AH-1
AH-2
AH-3
AH-4

AH-1
AH-2
AH-3
AH-4

AH-1
AH-2
AH-3
AH-4

AH-1
AH-2
AH-3
AH-4

AH-1
AH-2
AH-3
AH-4

AM-1
AH-2
AH-3
AH-4

AH-1
AH-2
AH-3
AH-4

AH-1
AM-2
AH-3
AH-4

Fi Iter
Number

PR-194
PR-195
PR-196
PR-197

PR-198
PR-199
8075401
PR -200

8075404
8075405
8075403
8075402

EEH-210
EEH-213
EEH-211
EEH-212

EEH-214
EEH-215
EEH-217
EEH-218

EEH-219
EEH-220
EEH-221
EEH-222

EEH-226
EEH-225
EEH-224
EEH-223

EEH-229
EEH-230
EEH-227
EEH-228

EEH-233
EEH-234
EEH-231
EEH-232

EEM-237
EEH-238
EEH-235
EEM-236

Fi Iter Wt (gram)

Pre-

3.98930
4.01540
4.03910
4.01000

4.00300
3.59710
4.55220
3.60040

4.61590
4.60400
4.64190
4.63140

3.79290
3.80970
3.81710
3.79780

3.81780
3.81590
3.77660
3.77310

3.77980
3.77020
3.79220
3.77580

3.75670
3.76770
3.75450
3.76860

3.77080
3.78980
3.77760
3.78510

3.78690
3.76210
3.79620
3.80230

3.76790
3.76090
3.74110
3.76060

Post-

4.08900
4.10840
4.13610
4.25190

4.05020
3.63120
4.62150
3.65490

4.69310
4.67780
4.72820
4.72360

3.89090
3.90520
3.94160
3.89470

3.86660
3.86540
3.85320
3.82810

3.93530
3.93340
3.96790
3.93990

3.80760
3.81590
3.81080
3.81310

3.86870
3.85820
3.84610
3.98580

3.83770
3.81030
3.84480
3.85590

3.80410
3.79200
3.81100
3.80430

P-
Chart

37.75
28.38
36.38
34.00

36.88
28.38
36.00
33.38

37.75
28.75
36.50
33.88

37.38
28.50
36.17
33.88

37.25
28.38
36.38
33.63

37.00
28.25
36.25
33.63

37.13
28.25
36.00
33.75

37.25
28.50
36.13
33.50

36.88
28.25
36.13
33.38

36.00
28.38
27.13
33.25

Flow Sample
Rate Time
(SCFM) (minute)

40.49
40.24
40.30
36.47

39.51
40.24
39.91
34.94

40.49
40.99
40.42
36.17

40.07
40.48
40.09
36.17

39.92
40.24
40.30
35.56

39.64
39.98
40.17
35.56

39.79
39.98
39.91
35.85

39.92
40.48
40.04
35.23

39.51
39.98
40.04
34.94

38.52
40.24
30.77
34.62

1442.8
1419.0
1436.6
1440.4

1406.4
1425.8
1457.0
1440.3

1430.1
1426.1
1435.9
1415.6

1452.4
1400.0
1404.8
1425.4

1447.1
1439.4
1444.0
1430.9

1403.8
1462.8
1482.1
1416.7

1445.8
1454.6
1399.8
1465.3

1458.5
1397.8
1423.0
1433.0

1435.5
1430.9
1429.0
1458.9

1436.2
1364.5
1454.6
1437.3

PH_10
(ug/m3)

60.3
57.5
59.2
162.6

30.0
21.0
42.1
38.3

47.1
44.6
52.5
63.6

59.5
59.5
78.1
66.4

29.8
30.2
46.5
38.2

98.7
98.6
104.2
115.1

31.3
29.3
35.6
29.9

59.4
42.7
42.5
140.4

31.6
29.8
30.0
37.1

23.1
20.0
55.2
31.0

C - 3



Sample
Date

09/12/88

09/18/88

09/24/88

09/30/88

10/06/88

10/12/88

10/18/88

10/24/88

10/30/88

11/05/88

Site

AM-1
AM-2
AH-3
AH-4

AM-1
AM-2
AH-3
AM-4

AM-1
AM-2
AH-3
AH-4

AM-1
AM-2
AM-3
AM-4

AM-1
AM-2
AM-3
AM-4

AM-1
AM-2
AH-3
AM-4

AM-1
AM-2
AH-3
AH-4

AM-1
AM-2
AH-3
AH-4

AM-1
AH-2
AH-3
AM-4

AM-1
AM-2
AM-3
AM-4

Filter
Number

EEM-239
EEM-242
EEM-241
EEH-240

EEM-245
EEM-246
EEH-243
EEM-244

EEH-249
EEH-250
EEH-248
EEM-247

EEM-252
EEM-251
EEH-2S4
EEH-253

EEM-257
EEM-258
EEM-255
EEH-256

EEH-261
EEH-262
EEM-259
EEM-260

EEM-264
EEH-265
E EM -266
EEM-263

E EM -268
PEM-269
EEM-271
E EM -270

EEM-274
EEM-273
EEM-272
EEM-275

EEM-277
EEM-276
EEM-278
EEM-279

Fi Iter Ut

Pre-

3.
3.
3.
3.

3.
3.
3.
3.

3.
3.

78980
74850
77450
76870

78610
78970
74990
79010

81140
77280

3.81270
3.

3.
3.
3.
3.

79030

79150
76700
82870
81760

3.81340
3.77S40
3.81710
3.79390

3.81120
3.79700
3.78850
3.79900

3.80350
3.78320

(gram)

Post-

3.84840
3.82010
3.85860
3.93790

3.
3.
3.

85070
84870
80760

3.85930

3.
3.
3.
3.

3.
3.

86450
80360
84580
82240

86060
83170

3.93250
3.91740

3.86180
3.82480
3.88980
3.84290

3.83030
3.81800
3.80180
3.85810

3.85330
3.81540

3.79070
3.80080

3.79590
3.79640
3
3

3
3
3
3

3
3
3
3

.77760

.79000

.75850

.76360

.76310

.75200

.77510

.75790

.78330

.78080

void
3.89980

4.00910
4.07520
3.85760
3

3
3
3
3

3
3
3
4

.86820

.79590

.80390

.82770

.81550

.84180

.80140

.96020

.04880

P-
Chart

37.00
28.13
35.13
33.13

36.88
28.25
35.13
33.00

36.50
28.25
35.75
32.75

36.75
28.13
35.50
33.25

36.13
28.38
void

31.88

36.50
28.38
26.33
31.88

36.88
28.75
26.00
33.63

37.00
28.75
36.50
32.63

36.25
28.50
35.63
31.75

37.50
28.88
35.25
33.75

Flow Sample
Rate Time PM_10
(SCFM) (minute) (ug/m )

39.64
39.74
39.01
34.32

39.51
39.98
39.01
34.00

39.08
39.98
39.65
33.38

39.36
39.74
39.39
34.62

38.66
40.24
void

31.23

39.08
40.24
29.95
31.23

39.51
40.99
29.61
35.56

39.64
40.99
40.42
33.09

38.80
40.48
39.53
30.91

40.20
41.25
39.14
35.85

1413.6
1432.7
1418.2
1420.9

1434.0
1402.6
1413.
1421.

1439.
1460.
1448.
1430.

1427.

7
8

8
4
8
0

0
1433.4
1446.
1456.

5
5

1434.3
1409.8
1426.9
1424.6

1458.3
1418.2
1460.9
1436.8

1452.2
1404.6
1424.1
1425.8

1426.3
1429.4
1418
1425

.9

.8

1437.2
1438
1449
1456

1416
1465
1452
1428

.4

.3

.8

.7

.0

.7

.4

36.9
44.4
53.7
122.5

40.3
37.2
37.0
50.6

33.3
18.6
20.4
23.8

43.5
40.1
64.3
69.9

30.8
30.8
void
38.9

11.8
13.0
10.7
46.5

30.7
19. &
void
69.0

133.2
168.1
49.3
58.5

23-7
24.4
39.8
49.8

41.4
25.4

109.9
184.8

C - 4



Sample
Date

11/11/88

11/17/88

11/23/88

11/29/88

12/05/88

12/11/88

12/17/88

12/23/88

12/29/88

Site

AM-1

AM-2
AH-3
AH-4

AM-1
AM-2
AH-3
AM-4

AM-1
AM-2
AM-3
AM-4

AM-1
AH-2
AM-3
AM-4

AM-1
AM-2
AM-3
AM-4

AM-1
AM-2
AM-3
AM-4

AM-1
AM-2
AM-3
AM-4

AM-1
AM-2
AH-3
AM-4

AM-1
AM-2
AM-3
AH-4

Filter
Number

EEM-282
EEM-283
EEM-281
EEM-280

EEM-285
EEM-284
EEH-287
E EH -286

EEH-290
EEM-291
EEH-288
EEH-289

EEM-294
EEM-295
EEM-292
EEM-293

EEM-296
EEM-297
EEH-299
EEM-298

EEM-308
EEM-305
EEM-300
EEM-306

EEM-311
EEH-312
EEH-309
EEM-310

EEH-315
EEH-316
EEH-313
EEH-314

EEM-317
EEM-318
EEM-319
EEM-320

Fi Iter Wt (gram)

Pre-

3.79030
3.77470
3.79730
3.74720

3.76840
3.76560
3.74240
3.77840

3.80610
3.78560
3.75040
3.77570

3.78090
3.79980
3.79570
3.82420

3.82170
3.76180
4.03150
3.75400

3.96210
3.98130
4.02670
3.97040

3.96070
3.97790
3.96600
3.97110

3.96890
3.97700
3.95330
3.96850

3.98640
3.95880
3.96290
3.98630

Post-

3.81970
3.80780
3.88110
3.79260

3.81340
3.82410
3.85440
3.96150

3.91560
3.89470
3.88920
3.89170

3.82390
3.84210
3.85140
3.96030

3.90760
3.84230
4.09890
4.28610

3.99700
4.01120
4.11400
4.00960

4.00820
4.01650
4.08300
4.13810

4.04030
3.97700
4.03320
4.30050

4.03720
3.95880
4.02840
4.06920

P-
Chart

36.13
28.25
36.00
32.25

37.38
28.25
31.00
32.63

36.88
28.13
void
32.25

37.00
28.38
36.00
32.25

void
28.63
35.75
36.50

36.25
28.00
36.25
35.75

36.50
28.38
38.25
36.38

37.63
void
38.00
37.50

36.75
void
38.00
36.38

Flow Sample
Rate Time
(SCFH) (minute)

38.66
39.98
39.91
32.15

40.07
39.98
34.76
33.09

39.51
39.74
void
32.15

39.64
40.24
39.91
32.15

void
40.74
39.65
42.64

38.80
39.48
40.17
40.79

39.08
40.24
42.23
42.35

40.35
void
41.97
45.11

39.36
void
41.97
42.35

1438.6
1499.2
1446.0
1477.6

1438.3
1429.7
•450.9
1449.8

1458.2
1428.1
1454.8
1444.2

1433.3
1467.7
1427.3
1401.8

1435.3
1455.8
1426.4
1431.0

1444.4
1422.5
1424.9
1451.3

1450.9
1415.6
1431.5
1419.5

1465.8
1497.5
1402.2
1487.3

1440.3
1440.8
1440.9
1466.5

PM_10
(ug/m )

18.7
19.5
51.3
33.8

27.6
36.1
78.4
134.8

67.1
67.9
void
88.2

26.7
25.3
34.5
106.7

void
47.9
42.1
308.0

22.0
18.8
53.9
23.4

29.6
23.9
68.4
98.1

42.6
void
48.0
174.8

31 7
void
38.3
47.1

C - 5



APPENDIX D

HOURLY METEOROLOGICAL DATA DURING SAMPLING PERIODS



Wind

Speed (MPH)

Date Hour

03/05/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

03/11/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

5.51
4.28
3.54
3.51
4.80
2.60
2.91
2.36
4.23
3.43
5.90
6.91
5.44
4.73
4.68
4.95
8.23
7.43
6.30
6.05
5.03
4.18
2.10
3.15

3.83
4.52
3.25
2.96
3.15
3.59
2.37
3.43
3.38
4.11
6.24
6.42
5.34
5.55
5.64
6.27
5.00
4.33
2.80
4.64
3.83
3.29
3.04
2.89

Vector

3.72
2.91
3.02
2.96
4.31
2.01
0.97
1.44
3.69
2.66
5.39
6.49
4.80
3.82
3.38
4.19
7.96
7.21
5.06
5.64
4.71
4.02
1.15
1.54

2.31
4.20
2.39
2.76
2.76
3.37
1.03
2.42
2.76
3.69
6.11
6.33
4.90
5.35
5.56
6.21
4.76
4.24
2.61
2.64
1.42
3.22
2.85
0.58

Direct-
ion
(Deg)

26.80
46.71
58.24
59.94
62.75
56.42
87.05
249.26
65.04
60.03
56.20
54.35
45.15
19.78
337.10

7.17
340.80
331.18
31.95
61.30
57.07
42.57
58.15
33.53

68.49
47.52
214.81
200.30
220.95
225.40
250.08
24.11
22.17
208.12
241.41
245.47
245.54
245.06
245.14
246.54
239.73
238.57
223.15
72.03
145.97
214.69
230.88
10.45

D - 1



Wind

Speed (MPH)

Date

03/17/88

03/23/88

-

Hour

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

6.12
5.35
3.11
3.87
3.21
4.07
3.89
4.58
5.47
6.09
5.15
5.66
5.44
4.04
4.89
5.48
5.26
5.33
3.41
4.72
3.69
4.03
4.19
4.29

3.71
5.01
5.30
6.81
8.42
11.48
11.19
14.51
13.31
11.74
13.15
9.01
6.12
3.40
3.06
4.81
4.24
4.15
5.12
4.77
4.51
4.27
5.48
5.22

Vector

5.78
4.43
2.53
3.46
2.87
3.66
3.30
4.44
5.22
5.84
4.18
5.03
4.86
3.69
3.59
4.15
4.69
5.22
2.79
4.69
3.11
3.54
4.10
4.13

3.54
4.97
5.19
6.55
8.29
11.31
11.09
14.33
13.00
11.45
12.81
8.88
5.99
3.27
2.77
4.76
4.14
4.06
5.06
4.66
4.41
4.21
5.47
5.19

Direct-
ion
(Deg)

258.69
276.72
279.88
232.47
266.30
263.58
302.62
322.80
304.81
306.32
307.83
314.11
306.81
230.16
244.92
233.87
246.52
240.99
290.78
326.37
285.13
258.22
229.37
224.78

251.72
238.54
237.38
234.38
217.71
214.61
217.79
218.92
230.38
230.00
228.53
237.47
233.72
252.27
265.63
243.24
236.66
246.03
251.14
256.82
257.10
252.41
255.66
254.03

D - 2



Wind

Speed (MPH)

Date Hour

04/10/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

04/16/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

5.36
5.69
5.39
5.63
5.43
6.07
6.42
6.49
5.96
7.13
6.55
7.58
9.37
7.93
7.83
7.52
8.60
7.87
9.05
7.82
6.42
5.70
6 '.21
5.31

7.48
8.23
5.71
5.67
5.32
5.24
5.28
6.04
7.24
7.15
8.99
8.60
8.82
9.49

10.55
9.32
8.72
7.65
8.15
8.06
7.13
5.07
4.89
6.55

Vector

5.19
5.59
5.31
5.59
5.32
6.01
6.33
6.43
5.75
6.91
6.10
7.35
8.90
7.67
7.42
7.29
8.44
7.09
8.83
7.70
6.26
5.63
6.15
5.26

7.12
7.71
5.30
5.45
5.13
5.14
5.19
5.75
6.93
6.85
8.66
8.15
8.54
9.18

10.21
8.56
8.08
7.44

....-- 8.09
7.94
7.09
5.00
4.87
6.54

Direct-
ion
(Deg)

38.28
47.88
52.55
47.02
43.82
45.91
47.02
46.92
40.94
28.94
33.31
29.82
40.98
32.18
33.48
30.18
34.93
32.15
42.11
34.16
39.21
41.31
49.70
52.82

322.12
319.90
262.36
254.79
254.32
249.85
246.91
237.35
242.90
241.67
248.96
256.69
262.50
253.11
247.99
262.09
257.02
237.29
226.66
222.06
221.56
243.14
259.47
256.08

D - 3



Wind

Speed (MPH)

Date Hour

04/22/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

04/28/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

6.02
5.04
5.90
7.04
7.60
4.97
4.50
6.61
5.31
6.40
5.73
5.94
5.44
4.20
3.81
4.78
5.89
8.65
8.09
6.63
7.06
4.25
4.40
4.28

5.05
9.85
9.82
7.38
7.43
8.34
8.13
8.47
9.53
8.90
9.80
9.25
9.18
8.54
7.36
9.07
9.05
9.40
9.07
6.24
5.74
5.51
4.70
6.20

Vector

5.94
4.40
5.55
6.82
7.25
4.18
4.32
6.50
5.17
6.26
4.99
5.75
5.12
2.42
1.08
3.65
5.29
8.56
7.85
6.41
6.99
4.06
4.13
2.18

4.85
9.31
8.76
7.08
7.36
8.25
8.05
8.37
9.28
8.66
9.69
9.09
9.01
8.33
7.23
8.78
8.75
9.26
8.70
5.99
5.54
4.62
4.34
5.85

Direct-
ion
(Deg)

42.87
51.55
45.28
37.69
65.93
51.48
46.11
45.51
53.59
53.72
68.15
58.61
51.59
86.93
48.46
59.28
36.71
52.99
51.41
52.65
48.82
44.58
47.14
45.13

243.50
242.11
263.13
223.28
217.58
220.64
217.97
221.13
235.94
238.24
231.05
235.42
240.97
248.13
267.26
243.70
242.48
229.20
234.83
257.50
255.69
284.07
271.75
257.38

D - 4



Wind

Speed (MPH)

Date Hour

05/04/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

05/10/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

5.27
6.56
7.66
7.78
7.58
7.79
7.24
7.22
6.79
4.47
2.92
3.31
5.38
3.88
6.55
4.65
6.12
5.08
4.72
5.39
7.39
5.75
4.29
3.43

3.96
5.36
4.94
5.11
5.27
5.23
5.10
5.09
5.83
7.28
7.91
12.17
12.08
13.97
8.70
2.41
2.18
7.31
6.65 .
2.95
6.51
4.81
3.94
3.72

Vector

4.42
6.16
7.63
7.73
7.52
7.73
7.17
7.16
6.72
3.95
1.21
2.56
5.23
0.61
6.37
3.60
5.90
4.83
4.18
5.27
7.20
4.03
3.96
1.30

3.49
5.31
4.91
5.08
5.17
5.21
5.08
5.06
5.51
7.14
7.64
11.98
11.86
13.83
6.86
1.83
1.69
6.58
6.47
2.76
5.58
4.37
3.50
3.22

Direct-
ion
(Deg)

50.80
50.46
46.95
44.63
47.02
45.55
47.39
47.24
49.00
31.58
14.37
221.45
233.22
109.53
48.69
63.38
41.55
45.88
47.87
49.49
44.25
61.71
61.96
122.47

242.15
250.55
251.91
254.82
246.35
247.08
255.87
255.67
228.83
210.32
211.82
216.41
227.51
218.90
239.22
236.19
226.14
279.12
263.76
264.07
297.02
300.63
287.44
227.08

D - 5



Wind

Speed (MPH)

Date Hour

05/15/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

05/21/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

5.70
6.78
6.96
7.31
7.61
5.69
2.43
2.25
3.47
2.71
4.20
6.61
6.82
6.15
5.83
4.30
4.50
4.86
5.35
3.37
2.70
4.17
5.57
3.61

2.92
3.95
4.10
3.44
2.78
4.83
4.69
5.61
5.19
5.20
5.11
5.52
4.33
5.88
5.48
4.07
4.84
4.39
4.08
3.99
3.71
3.68
4.53
5.05

Vector

5.63
6.71
6.87
7.20
7.50
5.59
1.99
2.10
3.27
2.59
3.98
6.53
6.50
5.98
5.18
3.95
4.28
4.59
5.17
3.24
2.50
4.09
4.49
3.41

2.81
3.78
4.00
3.28
2.22
4.79
4.66
5.56
5.15
5.13
4.87
5.12
3.31
4.68
2.62
3.. 25
0.79
3.05
3.93
3.90
3.63
3.46
4.44
4.78

Direct-
ion
(Deg)

46.16
41.03
41.93
46.64
46.20
44.40
196.07
217.67
209.56
172.71
211.00
187.74
188.28
194.25
189.13
198.12
205.18
194.83
196.31
214.05
267.38
225.14
217.96
241.35

263.37
282.86
290.86
260.42
240.48
213.74
219.98
227.25
222.85
227.66
216.20
205.17
189.23
231.60
344.61
205.88
157.46
192.11
211.33
219.76
232.98
236.38
231.21
231.75

D - 6



Wind

Speed (MPH)

Date Hour

05/27/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

06/02/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

3.25
2.18
2.22
3.42
3.95
3.43
3.38
4.47
4.39
3.96
4.21
5.02
2.74
4.52
4.75
3.79
4.00
3.43
2.86
2.05
2.85
3.73
3.08
3.04

4.04
5.81
3.87
4.87
1.44
3.72
4.66
6.37
5.15
5.57
4.97
4.77
5.06
4.20
4.30
4.18
4.02
5.38
4.46
2.97
2.78
3.67
3.25
3.05

Vector

3.19
2.16
2.20
3.25
3.92
3.41
3.34
4.45
4.29
3.78
4.15
4.78
2.26
4.34
4.46
3.58
3.73
3.13
2.72
1.76
2.49
2.02
2.66
2.12

2.93
5.56
3.69
4.69
0.79
1.97
3.67
5.45
4.48
5.15
4.20
4.46
4.04
3.23
3.38
2.86
3.89
5.33
4.37
2.88
2.66
3.46
3.14
2.87

Direct-
ion
(Deg)

251.29
253.51
248.89
255.04
248.05
248.01
245.15
244.85
240.03
244.47
240.78
208.33
215.75
223.94
236.51
226.81
218.28
217.41
223.25
263.37
249.39
239.83
216.89
233.21

52.80
55.05
58.02
55.78
60.74
4.63
15.31
5.67
13.98
61.91
23.10
67.62
12.23
342.00
20.95
295.41
227.14
214.58
228.21
221.87
249.19
252.42
250.38
248.45

D - 7



Wind

Speed (MPH)

Date Hour

06/08/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

06/14/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

3.55
3.15
3.14
3.57
4.04
2.71
3.86
3.02
2.05
2.56
2.52
3.28
3.99
3.53
2.81
4.55
4.50
6.10
5.26
5.08
5.41
7.66
8.37
8.09

1.94
3.67
4.11
1.86
1.42
1.29
1.05
2.38
3.89
4.29
4.42
4.03
2.66
3.43
4.18
5.67
5.18
3.85
3.81
2.23
3.42
3.38
3.75
3.44

Vector

3.50
3.10
3.08
3.49
4.01
2.62
3.82
2.84
1.99
2.27
0.96
1.28
2.78
1.93
1.63
2.40
3.40
5.30
4.52
4.56
4.65
7.32
7.87
6.89

1.89
3.61
4.01
1.75
1.33
1.13
0.99
2.08
3.86
4.24
4.34
3.95
2.58
3.17
4.11
5.50
5.12
3.77
3.27
2.18
3.37
2.68
2.66
3.37

Direct-
ion
(Deg)

246.92
250.43
250.21
248.30
252.02
235.72
241.47
229.41
193.98
183.92
207.66
147.60
156.45
170.85
245.36
272.75
310.63
328.34
352.94
43.80
52.83
34.18
48.31
34.92

273.05
275.63
285.59
256.51
264.48
287.56
276.85
265.66
231.75
245.76
247.13
224.79
218.93
233.42
223.85
240.00
237.20
223.76
246.52
299.43
289.96
257.63
246.19
280.85

D - 8



Wind

Speed (MPH)

Date Hour

06/20/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

06/26/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

3.33
3.27
3.17
4.07
2.94
3.04
4.88
3.94
4.65
2.80
4.30
5.17
8.37
7.57
7.22
7.82
6.96
6.53
5.82
4.72
3.34
3.83
4.38
4.08

5.63
5.04
3.71
1.52
5.08
5.96
7.23
5.06
5.83
4.88
8.02
6.80
8.51
5.43
6.46
8.01
7.62
4.58
7.04
5.94
4.77
6.03
3.98
3.99

Vector

2.99
3.09
3.10
4.00
2.87
2.97
4.83
3.85
4.61
2.67
4.19
5.02
7.39
7.22
6.33
7.24
6.65
6.37
5.59
4.59
3.31
3.75
4.37
4.04

5.58
4.93
3.06
1.21
3.83
5.16
6.66
4.03
4.18
3.65
6.58
5.17
6.60
4.46
5.30
7.24
6.97
3.48
5.21
4.89
4.63
5.87
3.50
3.43

Direct-
ion
(Deg)

276.75
258.47
254.05
255.49
257.63
257.56
250.16
248.58
246.52
246.71
216.73
213.98
235.60
243.53
245.63
231.73
239.24
230.19
212.40
236.31
247.09
253.47
245.80
252.76

249.50
261.29
279.99
260.95
338.59
2.02
27.63
19.03
12.00
16.45
356.64
34.33
12.57
20.30
11.21
27.09
342.94
2.28
49.60
30.02
329.04
333.07
31.78
41.84

D - 9



Wind

Speed (MPH)

Date Hour

07/02/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

07/08/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

1.96
3.22
1.18
0.53
3.45
3.63
0.92
1.32
2.88
4.27
3.40
3.89
3.41
5.58
4.33
4.12
4.90
2.94
4.90
4.64
3.09
3.82
1.91
3.35

5.67
5.47
6.88
5.93
6.55
5.97
7.78
7.09
5.94
3.72
3.64
4.57
8.04
6.93
6.83
3.65
6.15
7.68
3.38
2.53
2.16
1.98
3.07
1.67

Vector

0.57
2.51
0.12
0.49
2.50
2.78
0.47
0.40
2.69
4.17
3.33
3.69
3.14
3.54
4.12
2.04
3.01
2.46
4.77
4.53
2.60
3.72
1.85
3.14

5.55
5.34
6.79
5.88
6.50
5.80
7.75
6.97
5.82
3.55
3.49
3.87
7.01
5.96
5.05
2.07
5.14
6.81
2.75
1.26
1.41
0.54
2.04
1.23

Direct-
ion
(Deg)

233.59
55.96
184.29
255.58
61.17
59.15
278.73
207.17
209.26
232.88
220.05
219.16
204.71
263.73
326.49
284.74
238.66
311.37
222.66
230.79
277.17
290.97
290.89
272.21

59.73
63.81
60.61
64.43
60.46
70.34
62.96
62.31
62.27
53.43
68.36
35.66
48.75
53.83
26.95
348.31
19.37
48.79
13.81
7.46

179.46
140.45
81.54
40.47

D - 10



Wind

Speed (MPH)

Date Hour

07/14/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

07/20/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

5.59
5.77
5.23
4.01
3.90
4.63
5.03
4.12
6.17
5.89
6.03
6.72
6.74
8.30
9.39
9.83
7.04
8.12
7.30
5.93
4.77
5.08
3,88
5.13

2.18
2.68
1.63
3.03
3.84
5.47
4.06
4.36
4.93
7.06
7.66
8.43
3.82
7.18
7.43
6.23
4.77
4.32
2.89
1.98
2.04
4.61
3.22
3.50

Vector

5.49
5.56
4.96
3.89
3.82
4.55
4.98
3.93
6.02
5.68
5.95
6.65
6.56
8.11
9.22
8.99
6.82
7.98
7.09
5.70
4.69
4.97
3.79
4.63

2.10
2.66
1.58
2.85
3.70
5.29
3.99
4.08
4.83
6.93
7.29
8.26
3.71
6.96
7.26
4.21
4.20
4.00
0.31
1.12
1.56
3.71
2.55
3.24

Direct-
ion
(Deg)

208.42
209.94
214.24
236.19
209.92
206.55
210.06
210.68
202.78
204.08
198.00
208.10
206.76
206.26
208.81
233.88
234.69
243.08
227.97
216.39
216.56
224.15
239.31
219.19

228.30
235.67
227.73
210.31
219.65
220.07
220.86
207.70
203.83
211.29
210.50
211.36
217.31
212.53
213.49
19.11
51.06
51.22
135.90
194.47
54.51
71.07
239.94
233.81
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Wind

Speed (MPH)

Date Hour

07/26/88 1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

08/02/88 1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

3.62
2.30
3.28
3.52
2.17
1.92
2.67
2.35
5.28
6.73
5.55
4.63
4.48
5.40
3.67
5.73
3.71
4.07
3.73
4.69
3.46
2.42
3.27
2.28

2.54
3.19
3.18
2.89
1.94
3.72
4.47
3.25
4.10
4.60
4.18
3.65
3.56
3.28
3.39
3.03
3.13
2.53
3.57
4.93
5.60
5.68
4.33
3. 42

Vector

3.47
1.12
2.97
3.46
1.23
1.58
0.57
2.16
5.22
6.54
5.37
4.49
4.37
5.07
3.37
5.50
3.59
3.87
3.62
4.61
3.32
2.15
3.21
2.09

2.52
3.15
3.15
2.77
1.87
3.67
4.42
3.22
4.09
4.46
4.02
3.52
3.43
3.15
3.31
2.92
2.73
2.34
2.43
3.85
4.98
5.25
3.21
1.31

Direct-
ion
(Deg)

58.55
88.69
49.04
49.05
57.31

194.09
119.13
243.92
244.82
215.19
207.71
205.51
204.70
226.17
229.95
231.14
224.47
218.88
205.53
216.52
230.65
261.91
248.28
267.49

255.71
243.19
245.10
242.86
249.01
242.86
241.51
237.44
237.13
250.08
229.35
216.70
215.00
219.27
227.26
218.24
226.55
212.30
299.12

29.15
42.34
49.88
62.87
58.78
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Wind

Speed (MPH)

Date Hour

08/07/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

08/13/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

3.17
3.79
3.17
4.19
4.01
3.68
2.31
3.65
3.28
4.20
3.81
3.78
4.38
4.77
5.63
5.49
7.76
4.80
3.55
2.01
2.66
2.68
1.12
1.67

3.42
4.03
2.56
2.80
2.30
1.99
3.42
3.57
3.83
3,88
4.07
4.07
3.09
3.22
3.97
3.91
4.50
4.82
4.06
2.19
3.28
1.64
2.00
2.35

Vector

3.04
3.74
3.07
3.72
3.88
3.24
2.25
3.60
3.21
4.12
3.72
3.62
3.37
4.15
4.13
4.85

* 7.37
4.49
2.83
1.82
2.49
2.53
1.06
1.61

3.05
3.94
2.41
2.67
2.22
1.92
3.36
3.34
3.77
3.84
3.97
3.98
2.93
2.76
3.76
3.53
3.73
3.87
4.03
1.90
2.50
1.43
1.85
2.04

Direct-
ion
(Deg)

241.75
217.11
225.62
254.48
225.06
235.45
233.91
234.30
217.12
219.69
215.42
213.19
271.67
298.96
271.25
316.36
296.72
283.23
291.58
292.46
284.96
288.43
273.04
253.99

278.77
295.00
281.34
253.67
237.22
259.62
245.83
237.85
248.23
251.44
234.66
230.21
206.78
219.26
214.27
232.06
223.38
284.29
301.78
292.31
266.67
229.76
270.20
276.86
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Wind

Speed (MPH)

Date Hour

08/19/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

08/25/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

6.05
6.51
6.91
5.96
2.55
4.49
2.51
2.46
2.39
2.87
2.64
4.63
6.50
7.81
6.05
4.77
5.98
5.64
4.49
5.17
3.27
3.91
5.22
3.56

4.69
3.42
4.78
3.88
4.93
4.92
5.01
4.42
4.00
4.18
4.59
6.70
8.60
9.07
8.65
9.85

11.47
9.38
9.39
7.12
7.09
7.88
6.45
5.50

Vector

5.70
4.68
5.91
5.37
0.67
4.22
1.96
1.68
1.62
1.86
1.94
2.84
6.34
7.50
5.58
4.19
5.51
5.05
3.43
4.13
2.92
3.55
5.12
3.38

4.58
3.39
4.75
3.81
4.84
4.90
4.98
4.33
3.95
3.78
4.39
6.25
8.04
8.65
7.87
9.24

11.33
8.99
9.16
6.92
6.99
7.62
6.24
5.36

Direct-
ion
(Deg)

64.82
26.10
52.27
58.69
229.71
231.17
191.23
180.25
196.51
263.01
242.96
27.45
56.55
59.80
52.13
43.35
55.24
7.65
15.72
49.65
47.51
50.49
70.55
59.51

247.82
246.00
239.30
244.25
247.81
240.57
242.68
246.79
249.12
227.03
210.44
222.38
216.31
239.76
228.21
218.16
214.25
204.42
219.96
222.75
227.91
214.95
225.98
231.41
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Wind

Speed (MPH)

Date Hour

08/31/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

09/06/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

4.16
5.22
5.08
4.55
4.49
4.34
4.55
5.16
5.28
4.97
6.31
6.33
5.94
5.50
5.24
7.98
6.22
5.62
6.75
6.14
2.28
3.40
4.73
5.02

3.08
2.48
2.64
2.67
2.27
3.45
1.96
4.05
3.45
3.25
4.17
3.03
4.58
4.92
5.29
5.08
4.87
5.72
3.98
4.47
3.07
1.66
2.29
2.17

Vector

3.81
5.04
4.76
4.44
4.36
3.89
4.10
4.89
5.20
4.35
5.83
6.10
5.46
4.86
4.80
7.64
6.03
5.37
6.34
5.98
1.81
3.29
4.61
4.97

2.46
1.19
2.12
0.50
1.88
3.33
1.74
3.93
1.20
2.18
3.88
2.37
4.13
3.66
4.68
4.48
3.98
3.17
3.71
4.45
1.61
1.54
2.22
2.00

Direct-
ion
(Deg)

66.95
59.81
62.21
67.61
56.23
66.03
60.55
57.10
60.88
48.52
75.66
70.15
58.62
66.09
58.86
65.30
56.73
58.31
50.61
59.93
36.77
55.22
61.58
59.85

331.47
337.63
302.76
302.24
306.70
307.26
246.57
318.58
326.83
178.52
309.15
302.35
314.54
345.06
345.02
307.34
302.26
345.11
314.87
318.24
240.32
209.17
181.04
206.85
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Wind

Speed (MPH)

Date Hour

09/12/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

09/18/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

2.92
2.90
2.46
2.96
2.26
3.38
0.97
2.02
3.69
3.61
4.72
4.47
5.40
6.79
6.31
4.98
3.17
3.05
2.26
1.88
3.67
1.51
3.82
6.18

2.50
2.93
4.85
2.74
4.52
3.96
2.96
3.23
5.12
5.22
5.30
5.53
6.37
4.66
3.20
3.08
3.45
2.47
1.60
2.19
2.54
2.79
2.38
3.33

Vector

1.78
1.67
0.52
2.73
0.61
1.42
0.84
1.93
3.66
3.59
4.53
4.37
5.13
6.45
5.81
4.25
3.08
2.94
2.11
1.74
3.61
1.45
3.51
5.82

2.44
2.86
4.83
2.67
4.39
3.80
2.87
3.07
5.06
5.05
5.06
5.41
6.19
4.50
3.13
2.78
3.40
2.31
1.50
1.65
2.49
2.11
2.29
3.29

Direct-
ion
(Deg)

61.34
52.80
22.03
51.60
180.21
67.12
251.70
247.15
240.60
230.79
242.05
230.89
230.69
215.12
226.43
257.74
214.70
226.30
219.62
246.01
242.87
243.26
250.40
219.86

221.42
230.18
211.76
228.75
204.21
204.27
225.62
214.04
203.39
206.77
210.71
206.74
200.29
207.94
212.90
219.33
243.20
209.42
210.70
206.20
209.66
220.80
251.88
237.20
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Date Hour

09/24/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

09/30/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Speed

Scalar

4.49
4.97
4.57
4.98
4.68
4.20
5.44
4.30
1.61
4.92
5.93
4.54
5.83
5.19
2.54
5.89
6.15
6.68
4.40
4.68
5.45
4.55
5.54
4.59

4.28
4.23
3.60
4.56
4.40
4.12
4.97
4.45
4.62
3.94
4.46
4.16
4.49
6.13
4.69
6.03
5.46
4.42
2.56
3.08
2.72
1.82
2.73
1.39

Wind

1 (MPH)

Vector

3.99
4.56
3.88
4.68
4.35
3.88
5.31
4.04
0.98
4.54
5.53
4.11
5.27
4.98
1.67
5.58
5.91
6.62
4.05
3.96
4.72
4.26
4.96
4.36

4.23
4.15
3.56
4.55
4.39
4.07
4.94
4.41
4.59
3.88
4.32
3.92
4.21
5.82
4.49
5.80
5.32
4.28
2.42
3.01
2.63
1.68
2.62
1.31

Direct-
ion
(Deg)

35.14
57.02
61.96
56.74
50.14
52.07
74.67
59.26
31.65
43.27
58.96
52.95
52.09
65.43
55.54
54.33
61.28
55.87
54.65
34.35
29.12
56.71
55.45
60.36

241.57
250.57
235.87
239.85
244.46
245.93
240.84
239.93
245.07
237.43
213.36
204.63
228.42
223.63
203.09
205.43
214.76
212.83
221.80
272.41
290.89
269.68
248.84
255.03
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Wind

Speed (MPH)

Date Hour

10/06/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

10/12/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

3.77
1.97
2.07
2.33
1.54
3.23
2.06
2.66
2.38
5.18
3.98
3.28
3.71
5.10
3.87
4.13
5.29
4.52
3.87
1.97
2.15
1.15
3.33
2.73

4.07
3.71
5.80
4.29
3.64
4.45
4.68
4.99
4.39
4.20
5.77
8.93
7.03
8.16
6.37
7.99
6.71
6.94
3.40
3.72
4.07
3.05
4.28
1.68

Vector

3.75
1.69
1.97
1.79
1.26
3.20
1.79
2.38
2.16
5.05
3.75
1.88
2.87
3.50
1.03
2.09
5.13
3.85
3.48
1.78
1.12
1.01
1.41
2.42

3.49
3.37
5.56
3.61
3.31
4.26
4.64
4.92
4.19
3.64
5.34
8.57
6.77
7.22
5.88
7.48
6.12
6.28
3.21
3.54
3.84
2.89
4.03
1.45

Direct-
ion
(Deg)

247.15
280.09
297.97
264.42
285.96
240.46
287.89
305.75
257.84
236.92
224.75
313.63
324.72
23.89
32.78
347.70
318.70
300.45
322.62
218.23
137.25
228.94
46.29
62.32

258.97
253.84
253.57
267.98
248.20
244.59
242.16
239.48
243.79
287.31
272.45
360.32
285.65
288.61
271.03
288.14
287.45
296.73
309.61
325.20
303.72
306.00
306.11
272.78
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Wind

Speed (MPH)

Date Hour

10/18/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

10/24/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

9.47
9.72
13.13
6.21
7.56
12.38
12.43
6.12
5.53
6.33
7.12
5.51
8.09
8.54
8.43
8.57
7.19
5.94
3.93
3.73
3.28
2.04
2.37
1.46

4.18
4.19
5.23
6.48
8.13
16.71
8.18
7.82
8.75
9.53
10.24
7.17
11.32
10.52
12.33
11.60
11.38
9.20
5.56
5.35
4.02
4.38
2.65
4.07

Vector

9.35
9.41
12.92
5.61
7.16
12.07
11.88
5.58
5.07
5.06
6.87
5.14
7.68
8.07
6.60
7.81
6.24
5.53
3.70
3.45
3.14
1.36
2.04
1.05

4.01
3.77
4.98
6.39
7.96
13.89
7.63
7.47
8.37
9.22
9.95
6.99
11.02
10.21
11.84
11.27
10.98
8.88
5.34
5.32
3.65
3.83
2.51
3.77

Direct-
ion
(Deg)

227.85
215.61
219.44
220.05
216.16
213.90
214.72
215.12
224.18
299.51
290.01
276.01
284.86
299.68
286.45
290.84
275.69
295.37
303.82
308.99
309.77
250.67
267.49
288.98

228.36
226.90
211.19
217.08
220.88
223.98
259.74
244.24
202.72
225.38
231.38
225.92
233.17
230.32
230.82
226.96
240.53
241.06
246.48
258.50
268.52
276.24
254.73
262.61
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Wind

Date Hour

10/30/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

11/05/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Speed

Scalar

1.78
2.59
3.74
2.08
2.75
2.77
3.65
5.03
4.25
3.27
4.77
3.24
5.53
4.27
3.78
2.99
6.18
5.17
6.51
3.08
3.82
5.75
4.89
4.77

4.17
4.22
3.12
3.17
3.76
2.68
2.42
2.49
2.59
10.16
10.53
8.55
10.07
12.03
12.17
8.78
10.09
8.77
8.02
7.93
8.88
7.98
7.09
10.92

:(MPH)

Vector

1.59
2.47
3.50
1.92
2.08
2.68
3.61
4.88
4.08
2.72
3.39
2.30
3.76
3.30
2.69
2.50
5.95
4.92
6.43
2.56
3.67
5.66
4.69
4.70

3.58
3.89
1.75
2.77
3.31
1.96
1.60
1.88
2.35
9.37
10.29
8.18
9.83
11.68
11.57
8.20
9.85
8.60
7.93
7.86
8.64
7.86
6.89
10.70

Direct-
ion
(Deg)

244.41
294.56
301.78
315.50
277 .79
317.91
317.94
322.68
300.29
346.60
347.42
9.52

327.70
17.00
1.09

343.77
329.27
328.33
325.82
50.65
64.33
62.23
58.21
61.52

168.26
168.33
134.74
165.06
162.43
134.57
165.55
100.12
65.44
205.74
201.46
226.16
221.55
220.40
222.07
224.67
234.10
227.21
214.00
221.52
213.02
213.06
210.16
214.78
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Wind

Speed (MPH)

Date Hour

11/11/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

11/17/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

5.51
4.16
4.10
2.59
2.89
4.70
5.16
3.62
4.03
2.33
4.96
5.21
5.17
5.02
4.88
4.41
4.71
4.25
3.02
2.01
2.59
2.44
2.81
4.18

7.45
4.49
4.88
6.60
5.95
4.64
5.71
7.58
9.84
9.32
9.98
10.38
10.68
9.54
9.73
9.35
7.90
5.24
4.37
3.79
3.43
4.55
4.97
4.75

Vector

5.43
4.08
4.05
2.54
2.59
4.45
4.64
3.06
3.70
1.73
4.66
4.92
4.83
4.89
4.59
4.21
4.58
4.16
1.90
0.89
2.37
0.21
1.70
2.37

6.68
3.93
4.65
6.27
5.77
4.54
5.60
7.50
9.48
9.14
9.31
9.94
10.44
9.51
9.13
9.10
7.72
5.14
4.29
3.71
3.40
4.50
4.94
4.72

Direct-
ion
(Deg)

229.35
236.56
251.00
249.90
298.33
304.43
282.29
247.79
254.93
266.49
316.10
302.90
306.01
334.94
312.62
314.75
319.11
318.26
309.78
94.89
212.01
93.25
55.89
68.30

268.07
245.05
225.10
240.76
242.57
237.02
227.75
233.92
237.27
234.26
234.02
235.28
237.41
233.73
240.32
230.33
232.38
239.06
239.01
248.17
254.08
249.03
246.12
248.02
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Wind

Speed (MPH)

Date Hour

11/23/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

11/29/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

6.59
5.88
6.49
6.66
5.51
5.56
6.15
4.79
5.97
6.49
5.83
3.47
3.03
2.98
3.38
4.31
4.33
2.83
2.44
3.86
5.50
5.51
3.02
4.64

7.08
7.78
6.39
8.01
6.57
5.43
6.78
7.38
7.30
7.72
6.91
7.35
7.64
7.81
7.75
6.13
3.98
1.64
0.96
2.06
3.84
4.04
3.61
3.31

Vector

6.54
5.82
6.41
6.54
5.44
5.24
5.89
4.54
5.87
6.32
5.39
3.11
1.70
1.02
2.27
2.92
3.27
2.14
1.70
3.56
5.29
5.46
2.26
4.56

6.79
7.14
6.24
7.93
6.41
5.22
6.68
7.09
7.04
7.57
6.69
7.29
7.58
7.27
7.59
5.24
3.82
1.47
0.95
2.03
3.41
4.03
3.52
3.27

Direct-
ion
(Deg)

58.04
64.95
72.96
66.32
71.56
70.73
65.55
66.63
67.40
71.96
76.02
56.01
65.39
96.21
331.36
328.97
319.27
324.51
64.13
64.51
67.45
66.08
52.69
55.24

226.57
246.92
225.86
224.00
226.30
238.06
241.75
232.50
229.72
215.60
212.72
215.12
221.92
216.09
220.17
217.15
156.27
192.28
230.47
225.22
253.69
241.63
243.45
243.64

D - 22



Wind

Speed (MPH)

Date Hour

12/05/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

12/11/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

3.73
2.78
3.00
3.89
4.50
5.88
5.25
5.26
6.00
8.60
9.32
9.18
9.70
8.82
9.90
8.51
6.89
4.33
4.40
5.40
5.69
6.00
5.69
5.92

7.48
8.58
4.88
3.94
2.63
2.75
3.13
3.15
2.74
1.88
3.09
4.15
5.24
5.92
4.47
5.71
5.18
3.10
3.03
3.66
4.63
4.50
2.08
2.41

Vector

3.50
2.60
2.95
3.75
4.22
5.74
5.07
5.13
5.90
8.28
9.20
8.98
9.37
8.49
9.46
8.30
6.72
4.30
4.33
5.36
5.66
5.97
5.68
5.91

6.73
8.44
4.49
3.36
2.53
2.58
3.02
3.06
2.34
1.60
2.46
3.54
4.73

• 5.45
4.25
5.43
4.96
3.05
3.00
3.61
4.54
4.31
1.58
2.07

Direct-
ion
(Deg)

246.68
248.61
257.30
257.53
207.88
208.02
203.25
209.72
213.12
197.76
203.91
205.21
230.23
215.12
223.54
215.29
224.10
238.53
241.65
247.82
245.25
245.35
243.90
242.68

285.74
296.10
290.40
308.12
297.18
313.11
304.84
302.94
287.19
241.56
251.11
312.87
291.27
319.46
320.85
315.08
314.29
313.53
315.10
318.86
312.23
342.25
15.59
47.84
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Wind

Speed (MPH)

Date Hour

12/17/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

12/23/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

5.58
5.13
5.40
4.63
4.38
6.72
5.63
3.78
5.01
5.75
6.04
6.30
5.18
6.56
7.97
6.09
6.67
5.98
5.10
5.47
6.08
4.71
8.94
5.92

5.36
4.66
5.23
4.72
3.32
8.38
13.58
11.71
10.52
5.52
7.75
11.59
9.41
11.27
11.40
8.50
5.82
4.10
3.89
4.27
3.51
3.46
3.21
2.48

Vector

5.45
4.95
5.34
4.51
4.34
6.61
5.48
3.69
4.93
5.53
5.60
5.92
4.96
6.08
7.47
5.68
6.28
5.46
4.94
5.01
5.77
4.53
8.69
5.76

5.14
4.62
4.94
4.53
3.14
8.08
13.42
11.62
10.34
5.13
7.65
11.49
9.16
10.63
11.11
8.22
5.72
4.04
3.83
4.25
3.45
3.43
3.17
2.45

Direct-
ion
(Deg)

210.99
217.54
239.33
213.14
216.93
220.82
233.49
211.66
209.04
217.95
240.20
249.62
266.42
251.10
300.65
257.15
265.14
250.08
230.17
253.98
233.75
229.08
228.45
223.33

244.64
252.70
249.71
252.12
246.64
238.83
226.35
223.67
216.01
224.03
236.46
231.84
229.07
221.62
226.00
218.43
210.92
239.07
249.90
246.79
235.63
227.06
236.01
230.95
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Wind

Speed (MPH)

Date Hour

12/29/88 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Scalar

6.90
5.57
6.28
6.37
4.69
5.88
3.16
3.76
4.32
5.07
5.85
6.58
6.21
4.01
5.68
4.99
4.32
3.68
2.28
2.43
1.56
2.07
2.07
3.19

Vector

6.60
5.41
5.63
6.13
4.20
5.58
2.63
3.58
4.07
4.97
5.75
6.40
6.13
3.84
5.54
4.90
4.24
3.62
1.78
2.37
1.31
2.02
2.02
3.16

Direct-
ion
(Deg)

236.25
245.83
250.97
249.68
265.74
253.79
262.69
324.31
233.83
214.52
222.48
210.47
229.80
223.00
219.00
214.16
211.02
223.60
254.03
229.23
244.51
231.11
234.06
234.47
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APPENDIX E

DAILY RAINFALL, MORNING AND AFTERNOON AIR TEMPERATURE

RECORDED AT HANNIBAL LOCK BY THE U.S. ARMY

CORPS OF ENGINEERS



Date

03/01/88
03/02/88
03/03/88
03/04/88
03/05/88
03/06/88
03/07/88
03/08/88
03/09/88
03/10/88
03/11/88
03/12/88
03/13/88
03/14/88
03/15/88
03/16/88
03/17/88
03/18/88
03/19/88
03/20/88
03/21/88
03/22/88
03/23/88
03/24/88
03/25/88
03/26/88
03/27/88
03/28/88
03/29/88
03/30/88
03/31/88
04/01/88
04/02/88
04/03/88
04/04/88
04/05/88
04/06/88
04/07/88
04/08/88
04/09/88
04/10/88
04/11/88
04/12/88
04/13/88
04/14/88
04/15/88
04/16/88
04/17/88

Rain
(in)

0.07
0.61
1.67
—
—
—
—

0.15
—
—

0.50
0.02
0.02
0.03
0.02
0.02
0.11

. —
0.06
0.10
—
—
—

0.74
0.06
—
—
—
—

0.05
0.04
—

0.43
0.92
—

0.31
0.09
—
—
—
—
—
—
—
—
—
—

Temp (

AM

26
23
40
34
21
29
38
32
52
37
25
29
40
26
23
26
30
30
28
36
24
26
29
45
48
50
36
27
37
58
45
52
51
54
58
43
48
46
45
36
34
37
42
38
37
35
32
31

"F)

PM

48
55
39
34
41
55
48
65
47
46
54
61
34
28
22
33
40
36
39
35
35
53
75
75
60
53
39
63
76
63
78
68
65
68
67
77
60
44
50
57
62
64
57
62
66
47
42
64

Date

04/18/88
04/19/88
04/20/88
04/21/88
04/22/88
04/23/88
04/24/88
04/25/88
04/26/88
04/27/88
04/28/88
04/29/88
04/30/88
05/01/88
05/02/88
05/03/88
05/04/88
05/05/88
05/06/88
05/07/88
05/08/88
05/09/88
05/10/88
05/11/88
05/12/88
05/13/88
05/14/88
05/15/88
05/16/88
05/17/88
05/18/88
05/19/88
05/20/88
05/21/88
05/22/88
05/23/88
05/24/88
05/25/88
05/26/88
05/27/88
05/28/88
05/29/88
05/30/88
05/31/88
06/01/88
06/02/88
06/03/88
06/04/88

Rain
(in)

0.60
—
—
—
—

0.42
—
—
—
—

0.15
—
—
—
—
—

0.16
0.28
—
—
—

0.20
0.10
0.06
—

0.10
—

0.11
—
—

0.22
0.78
—
—
—

0.53
—
—
—
—
—
—
—
—
—

0.21
—
—

Temp(

AM

55
33
28
47
44
50
47
42
34
40
39
43
39
36
39
41
41
55
55
44
43
63
52
53
42
45
55
51
59
56
57
55
54
55
53
56
61
46
40
44
48
49
54
59
58
61
50
43

~F)

PM

42
49
57
53
55
79
46
60
71
59
43
53
60
65
63
62
56
66
66
74
79
66
66
66
75
81
68
83
81
75
58
59
65
75
80
79
66
55
69
77
80
84
86
88
57
56
63
73

E - 1



Date

06/05/88
06/06/88
06/07/88
06/08/88
06/09/88
06/10/88
06/11/88
06/12/88
06/13/88
06/14/88
06/15/88
06/16/88
06/17/88
06/18/88
06/19/88
06/20/88
06/21/88
06/22/88
06/23/88
06/24/88
06/25/88
06/26/88
06/27/88
06/28/88
06/29/88
06/30/88
07/01/88
07/02/88
07/03/88
07/04/88
07/05/88
07/06/88
07/07/88
07/08/88
07/09/88
07/10/88
07/11/88
07/12/88
07/13/88
07/14/88
07/15/88
07/16/88
07/17/88
07/18/88
07/19/88
07/20/88
07/21/88
07/22/88

Rain •
(in)

—
—
—

0.73
—
—
—
—
—
—

0.05
—
—
—
—

0.05
—

0.03
—
—
—
—
—
—
—
• —
—
—
—
—
—
—
—

0-07
—
—
—
—
—
—
—
—

1.39
0.53
1.27
0.85
—

Temp(

AM

46
55
58
57
51
41
43
49
52
56
56
60
65
51
50
58
70
68
69
60
58
79
50
49
64
45
44
46
50
54
59
60
62
66
73
65
69
61
71
71
69
67
79
66
72
73
73
69

~F)

PM

78
44
87
56
66
62
72
80
84
89
89
82
79
80
85
90
89
92
81
86
93
74
78
78
77
70
71
77
84
89
90
93
96
96
95
88
80
85
85
86
96
99
85
95
85
73
74
85

Date

07/23/88
07/24/88
07/25/88
07/26/88
07/27/88
07/28/88
07/29/88
07/30/88
07/31/88
08/01/88
08/02/88
08/03/88
08/04/88
08/05/88
08/06/88
08/07/88
08/08/88
08/09/88
08/10/88
08/11/88
08/12/88
08/13/88
08/14/88
08/15/88
08/16/88
08/17/88
08/18/88
08/19/88
08/20/88
08/21/88
08/22/88
08/23/88
08/24/88
08/25/88
08/26/88
08/27/88
08/28/88
08/29/88
08/30/88
08/31/88
09/01/88
09/02/88
09/03/88
09/04/88
09/05/88
09/06/88
09/07/88
09/08/88

Rain -
(in)

0.24
0.11
—
—
—
—
—

0.72
—
—
—
—
—
—

0.05
—
—
—
—
—
—
—
—

0.07
—
—
—

0.88
0.15
—
—

1.13
—
—
—
—
—

0.34
—
—
—
—

0.65
0.60
—
—
—
— —

Temp(

AM

67
65
64
64
66
66
68
67
70
68
69
69
70
70
75
73
64
65
69
67
70
72
72
75
69
68
72
71
71
56
56
63
69
59
61
57
68
69
54
54
54
55
60
69
64
51
66
45

T)

PM

73
79
80
79
75
81
89
71
82
90
92
91
91
87
76
86
89
91
92
92
92
91
100
76
90
91
97
90
67
80
82
71
79
81
77
89
83
69
73
75
79
82
82
83
64
64
68
75
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Date

09/09/88
09/10/88
09/11/88
09/12/88
09/13/88
09/14/88
09/15/88
09/16/88
09/17/88
09/18/88
09/19/88
09/20/88
09/21/88
09/22/88
09/23/88
09/24/88
09/25/88
09/26/88
09/27/88
09/28/88
09/29/88
09/30/88
10/01/88
10/02/88
10/03/88
10/04/88
10/05/88
10/06/88
10/07/88
10/08/88
10/09/88
10/10/88
10/11/88
10/12/88
10/13/88
10/14/88
10/15/88
10/16/88
10/17/88
10/18/88
10/19/88
10/2-0/88
10/21/88
10/22/88
10/23/88
10/24/88
10/25/88
10/26788

Rain
(in)

—
—

0.12
—
—
—
—

0.02
—
—

0.24
—
—

0.32
0.18
0.12
—
—
—
—
—
—

0.25
—
—
—
—
—
—
—

0.18
—
—
—
—
—
—
—

1.10
— —
—

0.48
0.03
0.20
0.30
—
—

Temp(

AM

48
55
56
57
72
54
52
50
65
66
63
70
55
58
67
61
57
53
50
51
56
58
59
69
58
44
38
37
39
37
41
45
42
34
31
28
35
41
49
61
46
37
45
46
47
46
41
31

"F)

PM

74
78
81
80
83
79
73
73
70
73
63
75
62
73
70
59
60
65
77
76
76
79
80
82
64
61
53
55
53
56
59
45
51
44
50
61
64
69
66
61
54
54
47
44
54
46
54
46

Date

10/27/88
10/28/88
10/29/88
10/30/88
10/31/88
11/01/88
11/02/88
11/03/88
11/04/88
11/05/88
11/06/88
11/07/88
11/08/88
11/09/88
11/10/88
11/11/88
11/12/88
11/13/88
11/14/88
11/15/88
11/16/88
11/17/88
11/18/88
11/19/88
11/20/88
11/21/88
11/22/88
11/23/88
11/24/88
11/25/88
11/26/88
11/27/88
11/28/88
11/29/88
11/30/88
12/01/88
12/02/88
12/03/88
12/04/88
12/05/88
12/06/88
12/07/88
12/08/88
12/09/88
12/10/88
12/11/88
12/12/88
12/13/88

Rain
(in)

0.03
—
—
—
—
—
—

0.10
1.07
0.27
—
— —
—

0.11
—
—

0.33
—
—

0.04
—
—

0.33
1.76
—
—
—
—
—
—

0.24
0.04
—
—
—
—
—
—
—
—

0.01
— -
—

0.02
—
—

0.11

Temp(

AM

25
54
28
35
26
44
41
29
50
57
44
37
37
40
59
36
29
46
32
32
52
41
24
39
50
42
38
50
26
27
34
57
40
35
45
35
31
33
32
30
26
28
31
28
22
14
6

24

"F)

PM

57
53
58
56
57
56
45
60
73
54
41
45
39
59
52
45
55
53
59
63
70
45
50
45
64
44
49
50
51
59
62
64
33
43
28
38
37
55
40
45
53
26
28
31
36
33
22
32
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Temp("F)

Date

12/14/88
12/15/88
12/16/88
12/17/88
12/18/88
12/19/88
12/20/88
12/21/88
12/22/88
12/23/88
12/24/88
12/25/88
12/26/88
12/27/88
12/28/88
12/29/88
12/30/88
12/31/88

K.ctJ.11 -
(in)

—
—
—

0.01
—
—

0.26
0.16
0.48
0.81
—
—
—

0.15
—
—
—

AM

25
38
15
22
19
21
28
47
28
40
38
41
24
34
47
22
22
24

PM

44
34
26
24
21
42
21
28
28
33
31
38
32
21
27
28
38
42

E - 4



APPENDIX O-2

OCTOBER 1989 ADDENDUM TO THE APRIL 1989 AIR MONITORING REPORT

ORMET CORPORATION
HANNIBAL, OHIO



Energy & Environmental Management, Inc.
P.O. Box 71. Murrysv.lle. PA 15668 (412) 247-5124. Fax (412) 247-1840

October 26, 1989 E2M-731-89

Mr. John Reggi
ORMET Corporation
P.O. Box 176
State Route 7
Hannibal, OH 43931

Dear John:

As per our meeting on Friday, we have reviewed the US EPA comments
on the Phase II report on Air Monitoring and have conducted
additional analyses of the data from that study. The tone of the
EPA letter reflects their difficulty in determining an impact value
for the suspected source areas based on the data in our report.
We were not able in the report to develop an impact relationship
for PM10 because of problems related to the proximity of
manufacturing emission sources. This issue was discussed with the
US EPA representative from Metcalf & Eddy at the site review
meeting for the Phase II study plan. We stressed, at that time,
the difficulty in using a deterministic approach to assessing
impact of the suspected source areas.

Our Phase II report estimated a 1.7 /ig/m3 annual increase in PM10
due to the suspected source area. The US EPA letter requested we
present the PM10* data in a revised format that may lead to a better
understanding of the data. Listings of the data are presented in
the following tables:

• Table 1 lists the field data;

• Table 2 presents the data as differences from a
background value selected as a function of the wind
direction; and,

• Table 3 presents Table 2 data for persistence values
greater than 70 percent.

Table 2 presents the individual daily PM10 values as differences.
The differences were determined by using the wind direction arc
data from Table 5 of our Phase II report for each day of data.
This procedure may best be described by presenting an example. On
March 5, 1989, the resultant wind direction was 34.48 degrees.
Based on Table 5 of our Phase II report, that wind direction would
make the following impact and background determination in jig/m3:

ENGINEERING AND PROFESSIONAL CONSULTING SERVICES



Mr. J. Reggi
Page 2 of 6

E^M-731-89
10/26/89

TABLE 1

LISTING OF PM,0 DATA FROM ORMET STUDY

Sample
Date

03/05/88
03/11/88
03/17/86
03/23/68
04/10/88
04/16/68
04/22/68
04/28/88
OS/04/88
OS/10/88
05/15/88
OS/21/88
05/27/68
06/02/88
06/08/68
06/14/86
06/20/88
06/26/88
07/02/86
07/08/88
07/14/88
07/20/88
07/26/88
08/02/88
08/07/88
06/13/68
08/19/88
08/25/66
08/31/68
09/06/65
09/12/68
09/16/88
09/24/86
09/30/68
10/06/86
10/12/68
10/18/88
10/24/88
10/30/86
11/05/88
11/11/86
11/17/88
11/23/68
11/29/88
12/05/88
12/11/88
12/17/88
12/2J/S8
12/29/83

PH_10 <ug/« )

AX-1

36.0
23.2
13.5
76.0
30.5
21.1
22.2
30.3
30.3
30.4
60.5
34.0
30.6
29.3
62.4
52.5
74.9
34.4
42.2

100.3
60.3 4

30.0*
47.1
59.5
29.8
98.7
31.3
59.4
31.3
23.1
36.9
40.3
33.3
43.5
30.8
11.8
30.7

133.2
23.7
41.4
18.7
27.6
67.1
26.7
void
22.0
29.6
42.6
31.7

AM-2

void
20.8
14.1

142.0
29.4
29.4
20.0
31.8
27.8
38.3
59.7
35.3
32.2
28.2
57.4
51.4
75.5
30.7
37.2
98.9
57.5
21.0
44.6
59.5
30.2
98.6
29.3
42.7
29.6
20.0
44.4
37.2
18.6
40.1
30.8
13.0
19.8

168.1
24.4
25.4
19.5
36.1
67.
25.
47.
18.
23.
void
void

AM-3

34.6
29.4
58.2
77.5
37.1
57.1
22.0
void
votd
49.9
63.1
37.7
36.9
40.3
69.7
53.9
66.3
60.4
52.2

108.2
59.2
42.1
52.5
78.1
46.5

104.2
35.6
42.5
30.0
55. 2
53.7
37.0
20.4
64.3
void
10.7
void
49.3
39.8

109.9
51.3
78.4
void
34.5
42.1
53.9
68.4
46.0
38.3

AM-4

44.9
38.3
35.2

207.4
36.5
72.1
27.1

104.3
69.4
71.0
67.0
39.1
41.2
35.1
63.1
65.6

104.7
38.4
52.8

107.3
162.6

36.3
63.6
66.4
38.2

115.1
29.9

140.4
.37.1
31.0

122.5
50.6
23.8
69.9
38.9
46.5
69.0
58.5
49.8

184.6
33.8

134.8
68.2

106.7
308lO

23.4
98.1

174.8
47.1

U<nd Sp««d(«ph)

Scalar

4.66
4.16
4.64
7.03
6.80
7.30
5.77
8.00
5.72
6.19
4.96
4.47
3.53
4.27
4.28
3.31
4.84
5.71
3.23
5.14
6.02
4.47
3.79
3.67
3,73
3.29
4.68
6.50
5.22
3.53
3.56

.62

.84

.06

.18

.10

.68
7.87
4.03
7.11
3.95
6.68
4.80
5.73
6.19
4.10
5.79
6.62
4.45

Vector

3.19
2.16
3.47
6.69
6.55
6.47
5.14
7.42
4.37
5.29
1.50
3.40
3.16
t.19
0.70
2.88
4.49
3.72
1.53
4.20
5.69
2.55
2.30
1.69
2.85
2.70
2.73
6.10
4.66
2.09
2.32
3.38
4.36
3.70
1.48
4.35
5.09
7.20
2,54
6.00
2.49
6.57
3.78
5.30
5.75
3.47
5.13
6.52
3.93

Wind
Direct

<0ea)

34.48
235.68
274.47
234.36
39.57

252.62
51.34

240.40
46.52

242.01
180.49
229.15
236.27

7.39
315.57
250.97
241.47

2.71
253.76
53.78

216.66
212.15
220.88
240.60
257.73
251.92
50.45

227.27
60.77

306.48
231.98
214.31
54.06

233.04
269.62
278.37
252.40
233.60
346.46
210.76
290.98
236.67

60.10
225.65
224.19
307.J9
237.30
210.86
235.35

Ulnd
Persist

tx>

68.31
52.49
74.84

95.17
96.34
88.63
89.00
92.77
76.39
65.50
30.19
75.90
89.42
27.95
16.34
87.01
92.64
65.18
47.25
81.73
94.40
56.99
60.76
45.97
76.24
61.95
58.32
93.92
93.48
59.37
65.15
93.34
90.01
91.30
46.62
85.39
73.99
91.40
63.06
64.37
63.12
95.46
78.65
92.46
92.76
84.55

88.52
95.66
88.10

Xain
(In)

••
-•

0.02
• •

--
* *

* *

0.15
0.16
0.10
0.11

• *

• •

0.21
• •

•-
-•
••
• •

»•

* *

1.27
-•
• •

• •

.-
0.88

• •

• *

• •

0.12
•-

0.16
•-
« •

• •

1.10
0.30

• •

1.07
* »

• •
••
-.
•••
--
- •

0.48
--
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TABLE 2

SUSPECTED SOURCE PM,0 IMPACTS BASED ON UPWIND-DOWNWIND ANALYSIS

Sample
Oa<«

03/05/88
03/11/83
03/17/88
03/23/88
04/10/88
04/16/38
04/22/88
04/23/68
OS/04/83
OS/10/83
05/15/88
05/21/88
05/27/83
06/02/88
06/08/33
06/14/88
06/20/88
06/26/88
07/02/88
07/08/88
07/14/88
07/20/88
07/26/88
03/02/88
08/07/88
03/13/88
08/19/88
08/25/88
08/31/88
09/06/88
09/12/83
09/18/88
09/24/88
09/30/88
10/06/88
10/12/88
10/18/68
10/24/88
10/30/63
11 /OS/68
11/11/86
11/17/88
1 1/23/83
11/29/88
12/05/86
12/11/83
12/17/86
12/23/88
12/29/83

PH_10 Inpaets (uj/n3) Wind Sp«ed<«ph)

AM-1

..

•15.1
• -

•131.4
* •

..

..
•74.0

.•

..
•2.6
•5.1

•10.6
• *

• •
• •

-29.8
..
• •
• •

•102.3 .
-8.3

•16.5
•6.9

• •
..
—

•81.0
• -
..

•85.6
•10.3

• .
•26.4

• *

—
• -

74.7
..

•143.4
..

•107.2
••

-80.0
* •

•68.5
-132.2

•15.4

AM- 2

..
•8.6

.6
64.5
..

•42.7
.-
..
..

•11.6
--

•2.4
-4.7
..
..

-14.2
•10.8

.-
•15.6

—
•1.7

•21.1
•7.9

•18.6
•8.0

•16.S
-.
.2
-.
..

•9.3
.2
-.

•24.2
..

1.2
•49.2
118.8

*«

•84.5
..

•42.3
• •

-9.2
5.8
..

•44.5
• *

..

AM-3 AH-4 Scalar

•1.4 8.9 4.68
4.16
4.64
7.03

6.6 6.0 6.80
7.30

2.0 4.9 5.77
8.00

39.1 5.72
6.19

3.9 4.96
4.47
3.»3

11.0 •• 4.27
4.28
3.31
4.84
5.71
3.23

9.3 7.0 5.14
. .- -. 6.02

4.47
3.79
3.67

' 3.73
3.29

6.3 -1.4 4.68
6.SO

.2 -7.3 5.22
3.53
3.56
3.62

1.8 -9.5 4.84
4.06
3.18
5.10
6.88
7.87
4.03
7.11
3.95
6.83

20.3 -4.80
5.73
6.19
4.10
5.79
6.82
t.45

Vector

3.19
2.13
3.47
6.69
6.55
6.47
5.14
7.42
4.37
5.29
1.50
3.40
3.16
1.19
0.70
2.88
4.49
3.72
1.53
4.20
5.69
2.55
2.30
1.69
2.85
2.70
2.73
6.10
4.88
2.09
2.32
3.38
4.36
3.70
1.48
4.35
5.09
7.20
2.54
6.00
2.49
6.57
3.73
3.30
5.75
3.47
5.13
6.52
3.93

Ufnd
Direct

(0«g>

34.46
235.63
274.47
234.36
39.57

252.62
51.34

240.40
48.52

242.01
180.49
229.15
236.27

7.39
315.57
250.97
241.47

2.71
253.76
53.78

216.66
212.15
220.88
240.60
257.73
251.92

S0.4S
227.27
60.77

308.48
231.98
214.31
54.06

233.04
289.62
278.37
252.40
233.60
346.46
210.76
290.98
238.47

60.10
225. 65
224.19
307.39
237.30
230.86
23S.3S

Utnd
Persltt

U>

68.31
52.49
74.84
95.17
96.34
88.63
89.00
92.77
76.39
85.50
30.19
75.90
89.42
27.95
16.34
87.01
92.64
65.18
47.25
81.73
94.40
56.99
60.76
45.97
76.24
81.95
58.32
93.92
93.48
59.37
65.15
93.34
90.01
91.30
46.62
85.39
73.99
91.40
63.06
84.37
63.12
9S.46
78.65
92.46
92.76
84.55
88.52
95.68
88.30

Rain
(in)

..

. .

0.02
--
-•
• •

-•
0.15
0.16
0.10
0.11

* *

* *

0.21
» •

• •
• •
• *

* •

• •

..
1.27

» m

• •
• •

..
0.88

• •

• •

« •

0.12
• •

0.18
• •

* •

• •

1.10
0.30

• •
1.07

• •

-•
• •

* »

• •

..
-.

0.48
. .
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TABLE 3

SUSPECTED SOURCE PM,0 IMPACTS BASED ON UPWIND-DOWNWIND ANALYSIS
AND AT WIND SPEED PERSISTENCE GREATER THAN 70 PERCENT

Sample
Date

03/23/88
04/10/68
04/16/88
04/22/88
04/28/88
05/04/88
05/10/88
05/21/88
05/27/88
06/14/88
06/20/88
07/08/88
07/14/88
08/07/68
08/13/88
08/25/88
08/31/88
09/18/88
09/24/88
09/30/88
10/12/88
10/18/88
10/24/88
11/05/88
11/17/88
11/23/88
11/29/86
12/05/88
12/11/88
12/17/88
12/23/88
12/29/88

PM_10 Impacts (ug/m )'

AK-1

131.4
..
..
••

-74.0
--
--

•5.1
•10.6

..
•29.8

.-
102.3

-•
..

•81.0
• «

-10.3
-.

-26.4
• •
* *

74.7
143.4
107.2

--
-80.0

••
-•

-68.5
132.2
-15.4

AN-2 AX-3

64.5
6.6

•42.7
2.0

..

..
•11.6
•2.4
•4.7

•14.2
-10.8

9.3
•1.7
•8.0

.-16.5
.2

.2
.2

1.8
-24.2
1.2

-49.2
118.8
-84.5
•42.3 . •-

• * • • •

•9.2
5.8
..

•44.5
• * • *

* • • »

AH- 4

..
6.0
--
4.9
--

39.1

..

.-
• *

--
7.0
• •
--
* •

••
7.3
* •

-9.5
.-
* •

• *

''•' ••
*'*

..
20.3
..
• *

• •
• *

• •
* •

Wind Speed(mph)

Scalar

7.03
6.80
7.30
5.77
8.00
5.72
6.19
4.47
3.53
3.31
4.84
5.14
6.02
3.73
3.29
6.50
5.22
3.62
4.84
4.06
5.10
6.88
7.87
7.11
6.88
4.80
5.73
6.19
4.10
5.79
6.82
4.45

Vector

6.69
6.55
6.47
5.14
7.42
4.37
5.29
3.40
3.16
2.88
4.49
4.20
5.69
2.85
2.70
6.10
4.88
3.38
4.36
3.70
4.35
5.09
7.20
6.00
6.57
3.78
5.30
5.75
3.47
5.13
6.52
3.93

Utnd
Direct

(Deg)

234.36
39.57

252.62
51.34

240.40
48.52

242.01
229.15
236.27
250.97
241.47
53.78

216.66
257.73
251.92
227.27
60.77

214.31
54.06

233.04
278.37
252.40
233.60
210.76
238.67

60.10
225.65
224.19
307.39
237.30
230.86
235.35

Wind
Persist

(X)

95.17
96.34
88.63
89.00
92.77
76.39
85.50
75.90
69.42
87.01
92.64
81.73
94.40
76.24
81.95
93.92
93.48
93.34
90.01
91.30
85.39
73.99
91.40
84.37
95.46
78.65
92.46
92.76
84.55
88.52
95.68
68.30

Rain
<in)

..
-•
• •
-•

0.15
0.16
0.10

» •

--
• •

* *

• •

..

..
• •

• •

--
• •

0.18
-•
..

1.10
0.30
1.07

-.
..
• •

• •

..
-.

0.48
• •

Average •58.9 •8.4 4.0 10.7
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Impact . _ Background Impact

34.6 36.0 (from AM-1) -1.4
44.9 36.0 (from AM-1) 8.9

This analysis was done for each day for each site to yield the
detailed impact listing in Table 2.

Data from Table 2 were further analyzed by selecting only those
values for days on which the wind speed persistence exceeded 70
percent. These days are listed in Table 3. This has the effect
of selecting days where winds are unidirectional and may lead to
a meaningful upwind-downwind analysis. Results for days with the
wind from upriver (northeast) appear to give us the most stable
impact data. Impacts from, the suspected source area are not
confounded by the manufacturing emissions when winds are from the
northeast. Under high wind persistence, the mean value at AM-4 was
10.7 Mg/m3 and at AM-3 was 4.0 ng/m. . These values appear to follow
a functional relationship where impacts decrease with distance from
the suspected source area. Site AM-4 is 780 feet from the center
of the suspected source area and Site AM-3 is 1270 feet from the
center of the suspected source area. /''These two values could be
used to approximate impacts at greater distances from the suspected
source areas, but with a note of caution. Impacts developed by
this method would only be appropriate for the major wind axis,
southwest to northeast. Any deviation to a minor axis, northwest
or southeast would not be appropriate because the data were
developed for only the major axis air flows. The major axis air
flows constitute approximately 75 percent of the year based on our
Phase I studies at Ormet. Winds tend to blow up or down river 75
percent of the time and it is at this time that the above
functional relationship can be used. The annual impacts may be 4.0
Mg/m at 1270 feet to the southwest and to the northeast, but this
property is owned by Ormet and not part of ambient air for purposes
of assessing compliance with the "National Ambient Air Quality
Standards (NAAQS) .

The nearest property line at Ormet where public has unrestricted
access is to the northwest approximately 1200 feet from the
suspected source area. Minor axis air flow PM10 impacts were not
determined because we experienced so few days of those types of air
flows. If one assumes that the off -axis annual impacts are one
half of the major axis impacts, then the annual impacts to the
northwest would be 2.0 M9/™ • This value compares well to the 1.7

value from our Phase II report.

We are preparing a more detailed analysis of the estimated annual
impacts by using the wind direction frequency data presented in
Table 1 of our Phase II report. This analysis will distribute the
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daily impacts over the complete wind rose and allow us to develop
a 365-day listing of impacts at all wind directions. The 365-day
listing will be averaged to yield annual impacts. This analysis
will be extended to the Ormet property line. We should complete
the analysis by the middle of next week.

If you have any questions/ please give me a call.

Sincerely,

Larry «. Simmons, P.E
Principal

LLS/das

cc: c-312
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O R M E T C O R P O R A T I O N
P.O. BOX 176

HANNIBAL. OHIO 43931
December 13, 1989

Ms. Rhonda McBride
Remedial Project Manager (5HS-11)
U. S. Environmental Protection Agency
Region V
230 S. Dearborn Street
Chicago, IL 60604

Dear Ms. McBride:

Enclosed is a report prepared for Ormet by Energy and
Environmental Management Inc., detailing additional statistical
analysis of the air monitoring data collected at the Ormet site.
Please include this report as part of our October 26th response
to your letter dated October 2, 1989.

Please note that in our October 26th response, we
indicated that the expected annual impacts to the northwest
would be 2.0 ug/m^ based on the statistical analysis you
suggested. This annual impact was in agreement with the value
of 1.7 ug/m3 annual impact detailed in our original report.
The enclosed more detailed and rigorous statistical analysis of
the air monitoring data, based on your suggested approach and
using two separate meteorological years, confirms that the
expected maximum annual impact is in this range.

If you have any questions, please contact me.

Very truly yours,

John D. Regg
Corporate Engineer-Environmental

eb

Encl.



Energy & Environmental Management, Inc.
P.O. Box 71. Murrysville. PA 15668 (412) 247-5124. Fax (412) 247-1840

November 30, 1989 E2M-747-89

Mr. John Reggi
ORMET CORPORATION
P.O. Box 176
State Route 7
Hannibal, OH 43931

R E C E I V E D ;
DEC Q41989

5. R fcEGGl

Dear John:

Please find attached our assessment of the annual PM)0 impacts at
your facility property line as a result of emissions from the
suspected source area. This assessment was described briefly in
our October 26 report, E2M-742-89.

Our Phase II report contained our estimate of 1.7 ng/m3 as the
annual PM10 impact due to the suspected source area. The attached
analysis uses a more rigorous approach and yields maximum values
for two separate meteorological years. Our findings from the
attached report are summarized below:

Annual period

1986

June 1988-May 1989

Maximum annual
impact (ucr/m*)

1.4642

1.5985

These findings are consistent with the 1.7
in our Phase II report.

Sincerely,

J value suggested

,J*AAU, W •

Larry L. Simmons, P.E.
Principal

LLS/das

CC: L.E. Lambert-EJM
C-312

ENGINEERING AND PROFESSIONAL CONSULTING SERVICES
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ASSESSMENT OF ANNUAL PM10 IMPACTS
AT THE PROPERTY LINE OF THE

ORMET FACILITY IN HANNIBAL, OHIO

Prepared for
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November 30, 1989

Energy & Environmental Management, Inc.



INTRODUCTION

This report is a follow-up to our October 26 report and addresses
the expected PM10 impacts at the Ormet site property boundary lines.
Our analysis presented at that time indicated the following occurs
on days with a high wind persistence:

24-hour PM,0 impacts in the downwind direction are 10.7
Mg/m3 at 780 feet from the center of the suspected source
area, and

24-hour PM,0 impacts in the downwind direction are 4.0
/xg/m1 at 1270 feet from the center of the suspected
source area.

With this information and the wind direction patterns at the site,
we have constructed an annual impact analysis. This impact
assessment was made using the premise that if the winds blew in a
single direction for 365 days/ then the annual impacts would be the
same as the 24-hour impacts at the downwind sites. It follows that
if the 24-hour impacts for downwind sites are known, the annual
impacts can be constructed using the percent of time that the wind
blew in that direction. Wind direction data were presented in our
Phase II report for meteorological data collected at the Ormet site
in 1986. In addition, data from the Ormet meteorological tower was
processed for the period June 1, 1988 through May 31, 1989 to
provide a second year of data. Annual impacts were first estimated
at 780 feet and 1270 feet for eight cardinal directions. These
impacts were then interpolated or extrapolated to the property line
using the two years of meteorological data. Specific details are
listed in the sections that follow.

RECEPTOR GRID CONSTRUCTION

The centroid of the suspected source emissions area was visually
approximated. Then eight receptor radii were drawn from this point
based on geographic North (Figure 1) . It was found that eight (8)





sections of 45 degrees each was appropriate for a site of this
scale. A distance in feet to the property line was found for each
compass direction. The distances are listed in the fifth column
of Table 1.

METEOROLOGICAL DATA

The daily frequency table of wind direction from the E2M Phase II
Report was used to find the percent wind occurrence in each compass
direction. This is 1986 on-site meteorological data (Column two
of Table 1) . Meteorological data from the Ormet tower were
analyzed over the period June 1, 1988 through May 31, 1989 to
provide a second year of data. This 1988/89 on-site meteorological
data is shown in Column two of Table 2.

CALCULATION

Using this information at the two distances in a logarithmic
interpolation/extrapolation :

i™^\ - loo (10.71 - log (4.01 .
loq(C) - 780 - 1270 • D + b

or
C = EXP [-0.0020081 • D + 3.9365305]

Where: C = concentration at property line
D = distance to property line

This concentration is multiplied by the fraction of occurrence of
wind in that direction according to the meteorological data.



TABLE 1

ANNUAL PM10 IMPACTS AT ORMET PROPERTY LINE AS A RESULT

OF EMISSIONS FROM THE SUSPECTED SOURCE AREA
UTILIZING 1986 ON-SITE METEOROLOGICAL DATA

Direction to
Property
Line

South
Southwest
West

Northwest

North
Northeast

East

Southeast

% Wind
Occurrence
Toward*

6.2
16.6
2.8
1.6
5.6
34.2

21.8
11.0

Annual
Impact
780

0.6634
1.7762
0.2996
0.1712
0.5992
3.6594
2.3326
1.1770

PM,,
(Ug/m1)

1270

0.2480
0.6640
0.1120
0.0640
0 . 2240
1.3680

0.8720
0.4400

Distance to
Property
Line (ff>

1631.0
4250.0
2392.9
1309.5
1273.8

1809.5
1011.9
988.1

Annual
PMIO Impact
at Property
Line (Ug/m3)

0.1201
0.0017
0.0117
0.0591
0.2223
0.4630
1.4642
0.7750

* From E:M Phase II Report for 1986 on-site meteorological data and correspond-
ing to the direction the wind is blowing.



TABLE 2

ANNUAL PM.o IMPACTS AT ORMET PROPERTY LINE AS A RESULT

OF EMISSIONS FROM THE SUSPECTED SOURCE AREA
UTILIZING 1988/1989 ON-SITE METEOROLOGICAL DATA

Direction to
Property
Line

South
Southwest
West

Northwest
North
Northeast
East
Southeast

% Wind
Occurrence
Toward*

4.4
7.6
4.8

1.3
9.2

38.0

23.8
10.9

Annual PMIO
Impact (Ue/ra1)
780

0.4708
0.8100
0.5136
0.1391
0.9844
4.0660
2.5466
1.1663

1270

0.1760
0.3028

0.1920
0.0520
0.3680
1.5200
0.9520
0.4360

Distance to
Property
Line (ft)

1631.0
4250.0
2392.9
1309.5
1273.8
1809.5'
1011.9
988.1

Annual

PM,0 Impact

at Property
Line (/ig/m1)

0.0852
0.0008

0.0201
0.0480
0.3652
051440
1.5985
0.7680

* From 6/1/88 - 5/31/89 on-site meteorological data and corresponding to the
direction the wind is blowing.



RESULTS

The results are given in the last column of Tables 1 and 2. It can be
seen that the maximum annual impacts using 1986 data was 1.4642 Mg/m1

which occurred at the Eastern property line receptor. Maximum annual
impact using 1988/1989 data was 1.5985 Mg/mJ, which also occurred at
the Eastern property line boundary. These results are shown
graphically in Figure 2. Maximum annual impacts occur in the downwind
direction with the highest frequency of occurrence.

SUMMARY

Annual PMIO impacts were estimated at the property line. These impacts
were based on findings from our ten month Phase II study and
extrapolation or interpolation of these findings to the property line.
Results for 1986 and 1988/1989 were consistent with the maximum impacts
occurring at the Eastern property line. Maximum annual PM,0 impacts
were 1.4642 fig/m? and 1.5985 ng/vf for 1986 and 1988/1989, respectively.



RtiNURL PM_10 IMPRCT IN UG/M**3
1986

N NE SE S SU U NU

1988/1989

0.5

0.0
N NE SE S SU U NU

Direction to Property Line from Source

Figure 2. Annual PM,0 Impacts at Ormet Property Line.
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APPENDIX P

PARTICLE SIZE ANALYSES FOR SAMPLES
FROM THE SURFACE OF THE FORMER DISPOSAL PONDS

AND THE FORMER SPENT POTLINER STORAGE AREA

ORMET CORPORATION
HANNIBAL, OHIO



IMUS
_ CCDRPORATKDN

Laboratory Services Group
5350 Campbells Run Road
Pittsburgh. PA 15205

412-747-2500

NUS CORPORATION
P.O. Box 630832
Baltimore, MD 21263-O83

1.

LABORATORY ANALYSIS REPORT

CLIENT NAME: &ERACH1Y £ MILLER, INC.
ADDRESS: 429 WASHINGTON TRUST BUILDING

WASHINGTON, PA 15301-
REPORT DATE: 01/02/91

ATTENTION: BOB FARGO
CC:

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

TEST

T45

SAMPLE IDENTIFICATION: POND 1-fi
NUS SAMPLE NO: F0151873
DATE SAMPLED : 29-NO'v'-90
DATE RECEIVED: 05-DEC-90
APPROVED BV: R VoH:

DETERMINATION

Grain Size - Sieve
f. 3/8 inch
g. Sieve No. 4

10
20
40
50
140
200

Hydrometer

h.
i.
j-
k.
1.
m.
n.
o.
P-

Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve NO.
Particle Size .023
Particle Size .006
Particle Size .001

RESULT

100.0
99.8
99.1
97.1
90.8
81.3
55.9
42.6
9.8
3.6
1.5

UNIT

Z Passed
Z Passed
7. Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed

COMMENTS:

C!..T:4T



IMUS
_ CCDRPORXKTXDN

Laboratory Services Group
5350 Campbelts Run Road
Pittsburgh. PA 15205

412-747-2500

NUS CORPORATION
P.O. Box 630832
Baltimore, MD 21263-083:

LABORATORY ANALYSIS REPORT

1.

CLIENT NAME;
ADDRESS:

ATTENTION:
CC:

GERfiGHTY &-HILLER. WC.
429 WASHINGTON TRUST BUILDING
WASHINGTONr PA 15301-

REPORT DATE:
BOB FARGO

01/02/91

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

SAMPLE IDENTIFICATION: POND 1-B
HUS SAMPLE NO: P0151875
DATE SAILED : 29-NOV-90
DATE RECEIVED: 05-DEC-SO
APPROVED BY: R Volfc

TEST DETERMINATION

T45 Grain Size - Sieve * Hydrometer
f. 3/8 inch
g. Sieve No. 4

RESULT

h.
i.
J-
k.
1.
n.
n.
0.
P-

Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Particle
Particle
Psrticle

10
20
40
60
140
200

Size .
Sire .
Size .

023
007
001

UNIT

100.0 Z
99.8 Z
99.7 Z
99.3 Z
97.3 Z
90.9 Z
65.2 Z
52.6 Z
18.2 Z
9.9 Z
3.6 Z

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

COMMENTS:



IMUS Laboratory Services Group NUS CORPORATION
5350 Campbells Run Road P.O. Box 630832
Pittsburgh, PA 15205 Baltimore. MO 21263-083:

CORPORATION 412-747-2500

LABORATORY ANALYSIS REPORT

CLIENT NAME: GERAGHTY S. MILLER, INC. NUS CLIENT NO: 0617 0007
ADDRESS: 429 WASHINGTON TRUST BUILDING

WASHINGTON, PA 1530]- VENDOR NO: 05747503
REPORT DATE: 01/02/91 HORK ORDER NO: 55830

ATTENTION: BOB FARGO
CC:

SAMPLE IDENTIFICATION: FOND 1-C
NUS SAMPLE NO: P0151876
DATE SAMPLED : 29-NOV-90
DATE RECEIVED: 05-DEC-QO
APPROVED BY: R Volk

TEST DETERMINATION RESULT UNIT

T45 Grain Size - Sieve & Hydrometer
g. Sieve No. 4 100.0 Z Passed
h. Sieve No. 10 99.4 Z Passed
1. Sieve No. 20 96.6 2. Passed
j. Sieve No. 40 84.5 Z Passed
k. Sieve No. 60 59.0 Z Passed
1. Sieve No. 140 20.1 Z Passed
«. Sieve No. 200 10.9 Z Passed
n. Particle Size .023 0.0 Z Passed
o. Particle Size .007 0.0 Z Passed
p. Particle Size .001 0.0 Z Passed

COMMENTS:



IMUS
CORPCDRATON

Laboratory Services Group
5350 Campbells Run Road
Pittsburgh. PA 15205

NUS CORPORATION
P.O. Box 630832
Baltimore, MD 21263-O83

412-747-2500

LABORATORY ANALYSIS REPORT

1.

CLIENT NAME:
ADDRESS:

ATTENTION:
CC:

&ERA6HTY & MILLER, INC.
429 WASHINGTON TRUST BUILDING
WASHINGTON, Pft 15301-

REPORT DATE:
BOB FARGO

01/02/91

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

SAMPLE IDENTIFICATION: FOND 2-A
NUS SAMPLE NO: P0151877
DATE SAMPLED : 29-NOV-90
DATE RECEIVED: 05-DEC-90
APPROVED BY: R Volk

TEST DETERMINATION

T45 Grain Size - Sieve & Hydrometer
f. 3/8 inch
g. Sieve No. 4
h.
i.
J-
k.
1.
H.
n.
0.
P-

Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Particle
Particle
Particle

10
20
40
50
140
200

Size .
Size .
Size .

022
007
001

RESULT

100.0
99.1
96.7
93.0
89.0
86.1
81.4
77.7
33.9
11.6
3.5

UNIT

Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
2 Passed
Z Passed
Z Passed

COMMENTS:



IMUS Laboratory Services Group
5350 Campbells Run Road
Pittsburgh, PA 15205

NUS CORPORATION
P.O. Box 630832
Baltimore. MO 21263-083

CXDRPQRATON 412-747-2500

1.

LflSQRATORY ANALYSIS REPORT

CLIENT NAME: GERAGHTY & MILLER. INC.
ADDRESS: 429 WASHINGTON TRUST BUILDING

WASHINGTON, PA 15301-
REPORT DATE: 01/02/91

ATTENTION: BOB FARGO

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

SAMPLE IDENTIFICATION: POND 2-B
NUS SAHPLE NO: P0153876
DATE SAMPLED : 29-NOV-90
DATE RECEIVED: 05-DEC-90
APPROVED BY: R Volk

TEST DETERMINATION RESULT UNIT

T45 Grain Size - Sieve & Hydroneter
f. 3/8 inch
g. Sieve No. A
h.
1.
J-
k.
1.
n.
n.
0.

P-

Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Particle
Particle
Particle

10
20

60
140
200

Size .024
Size .007
Size .001

100.0
87.3
60.7
52.6
47.2
39.9
23.3
17.6
2.2
0.9
0.0

Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed

COMMENTS:



IMUS Laboratory Services Group
5350 Campbelte Run Road
Pittsburgh, PA 15205

CORPORATION 412-747-2500

NUS CORPORATION
P.O. Box 630832
Baltimore, MO 21263-O83

1.

LABORATORY ANALYSIS REPORT

CLIENT NAME: GERAGHTY & MILLER, INC.
ADDRESS: 429 WASHINGTON TRUST BUILDING

WASHINGTON, PA 15301-
REPORT DATE: 01/02/91

ATTENTION: SOB FARGO

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

SAMPLE IDENTIFICATION: POND 2-C
NUS SAMPLE NO: P0151879
DATE SAMPLED : 29-NOV-90
DATE RECEIVED: 05-DEC-90
APPROVED BY: R Volk

TEST DETERMINATION

T45 Grain Size - Sieve & Hydrometer
f. 3/8 inch
g. Sieve No. 4
h. Sieve No. 10
i. Sieve No. 20
j. Sieve No. 40
k. Sieve No. 60
1. Sieve No. 140
«. Sieve No. 200
n. Particle Size .024
o. Particle Size .007
p. Particle Size .001

RESULT

100.0
99.8
99.1
97.5
93.7
82.5
50.1
34.5
5.6
3.6
1.5

UNIT

Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed

COMMENTS:



IMUS Laboratory Services Group NUS CORPORATION
5350 Campbells Run Road P.O. Box 630832
Pittsburgh, PA 15205 Baltimore, MD 21263-O83

CORPORA-TON 412-747-2500

1.

LABORATORY ANALYSIS REPORT

CLIENT NAME: GERAGHTY i MILLER, INC. NUS CLIENT NO: 0617 0007
ADDRESS: 429 WASHINGTON TRUST BUILDING

WASHINGTON, PA 15301- VENDOR NO: 05747503
REPORT DATE: 01/02/91 WORK ORDER NO: 55830

ATTENTION: BOB FARGO
CC:

SAMPLE IDENTIFICATION: POND 3-A
NUS SAMPLE NO: P0151880
DATE SAMPLED : 29-NOV-90
DATE RECEIVED: 05-DEC-90
APPROVED BY: R Volk

TEST DETERMINATION RESULT UNIT

T45 Grain Size - Sieve & Hydroaeter
f. 3/8 inch 100.0 Z Passed
g. Sieve No. 4 99.5 Z Passed
h. Sieve No. 10 98.1 Z Passed
i. Sieve No. 20 95.2 Z Passed
j. Sieve No. 40 91.0 Z Passed
k. Sieve No. 60 86.7 Z Passed
1. Sieve No. 140 63.2 Z Passed
BI. Sieve No. 200 45.7 Z Passed
n. Particle Size .023 7.7 Z Passed
o. Particle Size .007 1.5 Z Passed
p. Psrticle Size .001 0.0 Z Passed

COMMENTS:



Laboratory Services Group NUS CORPORATION
5350 Campbells Run Road P.O. Box 630832
Pittsburgh, PA 15205 Baltimore, MD 21263-083

CXDRPORATOSJ 412-747-2500
IMUS

1.

LABORATORY ANALYSIS REPORT

CLIENT NAME: GERAGHTY £ MILLER, INC. NUS CLIENT NO: 0617 0007
ADDRESS: 429 WASHINGTON TRUST BUILDING

WASHINGTON, PA 15301- VENDOR NO: 05747503
REPORT DATE: 01/02/91 WORK ORDER NO: 55830

ATTENTION: BOB FARGO
CC:

SAMPLE IDENTIFICATION: POND 3-6
NUS SAMPLE NO: P0151881
DATE SAMPLED : 29-NOV-90
DATE RECEIVED: 05-DEC-90
APPROVED BY: R Volk

TEST DETERMINATION RESULT UNIT

T4.5 Grain Size - Sieve & Hydrometer
f. 3/8 inch 100.0 Z Passed
g. Sieve No. 4 99.5 2 Passed
n. Sieve No. 10 97.0 Z Passed
i. Sieve No. 20 94.1 Z Passed
j. Sieve No. 40 91.8 Z Passed
k. Sieve No. 60 89.6 Z Passed
1. Sieve No. 140 78.4 Z Passed
B. Sieve No. 200 66.0 Z Passed
n. Particle Size .023 8.9 Z Passed
o. Particle Size .007 0.0 Z Passed
p. Particle Size .001 0.0 Z Passed

COMMENTS:



IMUS
_ CORPORATION

Laboratory Services Group
5350 Campbells Run Road
Pittsburgh, PA 15205

412-747-2500

NUS CORPORATION
P.O. Box 630832
Baltimore, MD 21263-083

LABORATORY ANALYSIS REPORT

i.

CLIENT NAME:
ADDRESS:

ATTENTION:
CC:

GERAGHTY S MILLER, INC.
429 WASHINGTON TRUST BUILDING
WASHINGTON, PA 15301-

REPORT DATE:
BOB FARGO

01/02/91

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

SAMPLE IDENTIFICATION: POND 3-t
NUS SAMPLE NO: P0151882
DATE SAHPLED : 29-NOV-90
DATE RECEIVED: 05-DEC-90
APPROVED BY: R Volk

TEST DETERMINATION RESULT UNIT

T45 Grain Size - Sieve & Hydrometer
f. 3/8 inch
g. Sieve No. 4
h.
i.
j-
k.
1.
a.
n.
0.
P-

Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Particle
Particle
Particle

10
20
40
50
140
200

Size .
Size .
Size .

023
007
001

100.0
99.1
97.8
97.2
96.2
94.5
77.8
66.3
13.5
5.5
1.4

Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed

COMMENTS:



IMUS
CXDRPORATON

Laboratory Services Group
5350 Campbells Run Road
Pittsburgh, PA 15205

NUS CORPORATION
P.O. Box 630832
Baltimore. MD 21263-083

412-747-2500

AKCKA'i'QffY AKAi.VSIS K-ZPGR7

Cl.IEMT Kftf€; GtJttGKn' «• KILLER. !?£.-
AT>Wv£SS: 42S WASHINGTON TRUST B01DJWG

WSHiNSICfc. Pft 15301-

flflEMTIOK: 30£i f-'ARGO

NOS ;.t.JEKT HO: i-M7 0007

VENi/OP. NTi; 05?<V50'i
UCPt: CWER M.K 55S3G

Il>ENTiriCATIOr4: POND &-f,
N!JS SArfLE NO: P015I8S3
DflTt SArt-'LO : iQ-NCK'-SO
DOTE PECEI.VEB: C6-06.C-90

fV: fi

TEST DETERHlHftTIOr-i RESULT IWIT

745 n Sirv? - Sieve & hydrometer
1/2

f.
g.
h.

j-
k.
1.
a.
fs.
0.

3/8 inch
Sieve No.
Sieve No.
Sieve No.
Siev«* No.
Sieve No.
Sieve No.
Sieve No.
Particle
Partlcl?

4
10
20

60
!40
200

Size .
Size .

019
005

10'J.O 'i.
9S.O I Passed
«7.6 2 Pissed

X96.7
95.2 2 Passed
S5.!"1 A Passed
yo.3 z Passed
35.3 * Passed
8C.5 Z P»sseo
G3.1 Z Passed
?9.3 2 Passea

Particle Size .001

r,:£V:bti; REPORT.



IMUS
_ CCDRPORATKDN

Laboratory Services Group
5350 Campbells Run Road
Pittsburgh, PA 15205

412-747-2500

NUS CORPORATION
P.O. Box 630832
Baltimore. MD 21263-083

1.

CLIENT NAME:
ADDRESS:

ATTENTION:
CC:

LABORATORY ANALYSIS REPORT

GERAGHTY & MILLER, INC.
429 WASHINGTON TRUST BUILDING
WASHINGTON, PA 15301-

REPORT DATE: 01/02/91
806 FARGO

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

TEST

SAMPLE IDENTIFICATION: POND 4-8
NUS SAMPLE NO: P0151884
DATE SAMPLED : 29-NOV-90
DATE RECEIVED: 05-DEC-90
APPROVED BY: R Volk

DETERMINATION RESULT

T45 Grain Size - Sieve & Hydrometer
f. 3/8 inch
g. Sieve No. 4
h. Sieve No. 10
i. Sieve No. 20
j. Sieve No. 40
k. Sieve No. 60
1. Sieve No. 140
H; Sieve No. 200
n. Particle Size .019
o. Particle Size .006
p. Particle Size .001

UNIT

100.0 Z
99.6 Z
99.5 Z
98.7 Z
97.5 Z
96.7 Z
92.7 Z
88.6 Z
65.0 Z
38.3 Z
3.5 Z

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

COMMENTS:



IMUS Laboratory Services Group
5350 Campbells Run Road
Pittsburgh, PA 15205

CCDRPCDRATON 412-747-2500

NUS CORPORATION
P.O. Box 630832
Baltimore, MD 21263-083:

1.

CLIENT NAME:
ADDRESS:

ATTENTION:
CC:

LABORATORY ANALYSIS REPORT

GERAGHTY & MILLER, INC.
429 WASHINGTON TRUST BUILDING
WASHINGTON, PA 15301-

REPORT DATE: 01/02/91
BOB FARGO

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

TEST

T45

SAMPLE IDENTIFICATION: POND 4-C
NUS SAMPLE NO: P0151885
DATE SAMPLED : 29-NOV-90
DATE RECEIVED: 05-DEC-90
APPROVED BY: R Volk

DETERMINATION

Grain Size - Sieve
F. 3/8 inch

4
10
20
40
60
140
200

Hydrometer

g-
h.
i.
j-
k.
1.
us.
n.
o.
P-

Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Particle Size .020
Particle Size .007
Particle Size .001

RESULT

100.0
99.9
99.7
92.5
88.5
86.7
82.2
79.2
53.8
18.2
3.6

UNIT

Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed

COMMENTS:



IXIUS Laboratory Services Group NUS CORPORATION
5350 Campbells Run Road P.O. Box 630832
Pittsburgh, PA 15205 Baltimore. MD 21263-083

CORPORATION 412-747-2500

1.

LABORATORY ftNALYSIS REPORT

CLIENT NAME: GERAGHTY * MILLER. INC. NUS CLIENT NO: 0617 0007
ADDRESS: 429 WASHINGTON TRUST BUILDING

WASHINGTON, PA 15301- VENDOR NO: 05747503
REPORT DATE: 01/02/91 WORK ORDER NO: 55830

ATTENTION: BOB FAROO
CC:

SAMPLE IDENTIFICATION: POND 5-A
NUS SAMPLE NO: P0151886
DATE SAMPLED : 29-NOV-90
DATE RECEIVED: OS-DEC-90
APPROVED BY: R Volk

TEST DETERMINATION RESULT UNIT

T45 Grain Size - Sieve & Hydrometer
h. Sieve No. 10 100.0 Z Passed
i. Sieve No. 20 59.0 Z Passed
j. Sieve No. 40 44.4 Z Passed
k. Sieve No. 60 38.0 Z Passed
J. Sieve No. 140 31.6 Z Passed
B. Sieve No. 200 29.8 Z Passed
n. Particle Size .021 13.3 Z Passed
o. Particle Size .007 4.5 Z Passed
p. Particle Size .001 1.1 Z Passed

COMMENTS:



IMUS Laboratory Services Group
5350 Campbelte Run Road
Pittsburgh. PA 15205

CXDRPORATON

NUS CORPORATION
P.O. Box 630832
Baltimore, MO 21263-0832

412-747-2500

LABORATORY ANALYSIS REPORT

1.

CLIENT MANE:
ADDRESS:

ATTENTION:
CC:

GERAGHTY & MILLER, INC.
429 WASHINGTON TRUST BUILDING
WASHINGTON, PA 15301-

REPORT DATE:
BOB FARGO

01/02/91

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

SAMPLE IDENTIFICATION: POND 5-B
NUS SAMPLE NO: P0151887
DATE SAMPLED : 29-NQV-90
DATE RECEIVED: 05-DEC-90
APPROVED BY: R Volk

TEST DETERMINATION RESULT UNIT

T45 Grain Size - Sieve & Hydrometer
g. Sieve No. A
h. Sieve No. 10
1.
j-
k.
1.
M.
n.
0.

P-

Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Particle
Particle
Particle

20
40
60
140
200

Size
Size
Size

.023

.007

.001

100.0 I Passed
99.7 2 Passed
98.9 Z Passed
96.9 Z Passed
93.7 Z Passed
77.0 Z Passed
63.8 Z Passed
17.1 Z Passed
4.6 Z Passed
1.5 Z Passed

COMMENTS:



IMUS Laboratory Services Group
5350 Campbells Run Road
Pittsburgh, PA 1 5205__

CORPORATION 412-747-2500

NUS CORPORATION
P.O. Box 630832
Baltimore. MD 21263-083

LABORATORY ANALYSIS REPORT

1.

CLIENT NAME: GERAGHTY & MILLER. INC.
ADDRESS: 429 WASHINGTON TRUST BUILDING

WASHINGTON, PA 15301-
REPORT DATE: 01/02/91

ATTENTION: BOB FARGO
CC:

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

TEST

SAMPLE IDENTIFICATION: POND 5-C
NUS SAMPLE NO: P015188S
DATE SAHPLED : 29-NOV-90
DATE RECEIVED: 05-DEC-90
APPROVED BY: R Volk

DETERMINATION RESULT

T45 Grain Size - Steve
g. Sieve No. 4
h. Sieve No. 10
i. Sieve No. 20
j. Sieve No. 40
k. Sieve No. 60

Sieve No. 140
Sieve No. 200

Hydrometer

Particle Size .023
Particle Sire .007
Particle Size .001

UNIT

100.0 Z
83.7 Z
53.7 Z
36.3 Z
27.4 Z
19.6 Z
18.2 Z
17.9 Z
12.6 Z
3.0 Z

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

COMMENTS:



IMUS Laboratory Services Group NUS CORPORATION
5350 Campbells Run Road P.O. Box 630832
Pittsburgh, PA 15205 Baltimore, MO 21263-08"3

CORPORATION 412-747-2500

1.

LABORATORY ANALYSIS REPORT

CLIENT NAf£: GERACHTV & KILLER. If«C. NUS CLIENT NO: 0617 0007
ADC/RESS: 429 WASHINGTON TRUST BUILDING

WASHINGTON, PA 15301- VENDOR NO: 05747503
REPORT DATE: 01/02/91 WORK ORDER NO: 55830

ATTENTION: BOB FfiRGO .
CC:

SAMPLE IDENTIFICATION: POND 5-0
NUS SAMPLE NO: P0151889
DATE SAMPLED : 29-NOV-90
DATE RECEIVED: 05-OEC-90
APPROVED BY: R Volk

TEST DETERMINATION RESULT UNIT

T45 Grain Size - Sieve 4 Hydrometer
f. 3/8 inch 100.0 Z Passed
g. Sieve No. 4 99.6 Z Passed
h. Sieve No. 10 97.3 Z Passed
1. Sieve No. 20 92.6 Z Passed
j. Sieve No. 40 85.2 Z Passed
i. Sieve No. 60 74.3 Z Passed
i. Sieve No. 140 44.8 Z Passed
«. Sieve No. 200 29.8 Z Passed
n. Particle Size .024 2.4 Z Passed
o. Particle Size .007 0.4 Z Passed
p. Particle Size .001 0.0 Z Passed

CORKENTS:



I>JUS
_ CCDRPCDRATON

Laboratory Services Group
5350 Campbells Run Road
Pittsburgh. PA 15205

412-747-2500

NUS CORPORATION
P.O. Box 630832
Baltimore, MO 21263-O8i

LABORATORY AKfiLY5IS

liEM Ntffc: GrlRAG-flv >. nlLll-R, lf£.
429 WASHINGTON TKUS7 BUILDIN5
itfWIfcyfOri. i'fi 15301-

REPORT DATE: -M/03.-'?).
£03 FttRGO

W.i£ CLILW KG:

R MC-:
WGHK (jRDi:e. ^0:

iXH? 0007

057^750?
55230

-\L 1'DEKTIrICftTHW: POND 5-E
NUS S^PLF W: P0151830
L>AT£ SOILED : 2C-NW-9!;
DATE HECEIVei.': 05-OEC-30
ftPPRO.'O) SY: R

I§§! llErtftMINfiTIQN

74S Grain Size - Sieve & Hydroeeter
9. Sie'.t No. 4
h. Sieve No. 10
i. Sieve No. 20
j. Sieve No. 30
k. Sieve No. 60
I. Slev* No. 140
o. Siwe No. 200
n. Particle Size ,022
?. Particle Size .00?
p. Particle Slie .OOJ

f̂ SULT UNIT

100.0 * Passed
96.9 r Passed
77.5 ^ Passed
S7.6 Z Passed
47.S 2 Passed
39.1 2 Passed
36.2 7. Passed
28.9 I Passed
20.7 Z Passed
7.6 Z Passed



IMUS
_ CORPORATION

Laboratory Services Group
5350 Campbells Run Road
Pittsburgh, PA 15205

412-747-2500

NUS CORPORATION
P.O. Box 630832
Baltimore, MO 21263-O8I

TEST SJIVJLT UNIT

&rai ft
(3. ?/
e, 1/v inch
f. 3/8 inch
o. Siwe No. fl
h. Sieve No. 10
1, . S5ev«; Ho. 20
j. Siev* No. iKf
v.. Sif-ve No. 50
1. Sieve No. 140
t. Slf/f- No. ?3C
n. Particle Siz? .02?
o. Paticle Size .007
o. far TIC I? 5iSf .00)

100.0 X Paos .̂1
92.fi Z P?sseo
<?J.6 r Passed
55.5 Z Passecs
27.2 2 Picsec!
14.9 z Fess««l
£.« Z Passed
1.7 2 Passeo
0.9 Z Passec
0.7 Z Patsec
0.0
0.0
O.C

Passeo

COHMB̂ TS: HEVISt'P REPOkT.



IMUS
CXDRPORATON

Laboratory Services Group
5350 Campbells Run Road
Pittsburgh. PA 152O5

NUS CORPORATION
P.O. Box 630832
Baltimore, MD 21263-083

412-747-2500

1.

CLIENT NAME:
ADDRESS:

ATTENTION:
CC:

LABORATORY ANALYSIS REPORT

GERAGHTY & MILLER. INC.
429 WASHINGTON TRUST BUILDING
WASHINGTON, PA 15301-

REPORT DATE: 01/02/91
B08 FARGO

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

SAMPLE IDENTIFICATION: SB-008
NUS SAMPLE NO: P0151892
DATE SAMPLED : 29-NOV-90
DATE RECEIVED: 05-DEC-90
APPROVED 8Y: R Volk

TEST DETERMINATION RESULT UNIT

T45 Grain Size - Sieve
d. 3/4 inch

1/2 inch
3/8 inert
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve NO.
Sieve No.

Hydrometer

e.
f.
9-
h.
i.
j-
k.
1.
to.
n.
o.
P-

4
10
20
40
60
140
200

Particle Size .023
Particle Size .00?
Particle Size .001

100.0
98.1
91.7
47.3
11.5
3.0
1.1
0.6
0.4
0.3
0.0
0.0
0.0

Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed

COMMENTS:



IMUS
_ CXDRPORATKDN

Laboratory Services Group
5350 Campbells Run Road
Pittsburgh, PA 15205

NUS CORPORATION
P.O. Box 630832
Baltimore, MD 21263-083

412-747-2500

LABORATORY ANALYSIS REPORT

i.

CLIENT NAME: GERACHTY & MILLER. INC.
ADDRESS: 429 WASHING! ON TRUST BUILDING

WASHINGTON, PA 15301-
FEPORT DATE: 01/02/92

ATTENTION: BOB FARGO
CC:

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55830

SAMPLE IDENTIFICATION: se-ois
NUS SAMPLE NO: P0151893
DATE SAMPLED : 29-NOV-90
DATE RECEIVED: 05-DEC-90
APPROVED BY: fi Volk

TEST DETERMINATION RESULT UNIT

T45 Grain Size - Sieve & Hydrometer
d. 3/4 inch

1/2 inch
3/8 inch
Sieve No. 4
Sieve No. 10
Sieve No. 20
Sieve No. 40
Sieve No. 60
Sieve No. 140
Sieve No. 200

e.
f.
g.
h.
i.
j.
k.
1.
«.
n.
o.
p.

Particle Size .024
Particle Size .007
Particle Size .001

100.0
93.5
85.4
58.9
33.7
25.4
18.1
11.5
5.7
4.9
0.8
0.1
0.0

Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed
Z Passed

COMMENTS:



ISIUS
_ CORPCIRATON

Laboratory Services Group
5350 Campbells Run Road
Pittsburgh, PA 15205

NUS CORPORATION
P.O. Box 630832
Baltimore, MD 21263-O83

41 2-747-2500

1.

LABORATORY ANALYSIS REPORT

CLIENT NAME: -SERAGKTY & MILLER, INC.
ADDRESS: 429 WASHINGTON TRUST BUILDING

WASHINGTON. PA 15301-
REPORT DATE: 01/02/81

ATTENTION: 806 FAR«5
CC:

NUS CLIENT NO: 0617 0007

VENDOR NO: 05747503
WORK ORDER NO: 55630

TEST

T45

SAMPLE IDENTIFICATION:
NUS SAMPLE NO:
DATE SAMPLED :
DATE RECEIVED:
APPROVED BY:

DETERMINATION

SB-016
P0151894
25-NOV-90
05-DEC-90
R

Grain Size -
d.
e.
f.
9-
n.
t.
j-
k.
1.
M.
n.
0.
P-

3/4 inch
1/2 Inch
3/8 inch
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Sieve No.
Particle
Particle
Particle

Sieve £ Hydroweter

4
10
20
40
60
140
200

Size .
Size .
Size .

024
007
001

RESULT UNIT

100.0 Z
99.2 Z
95.3 Z
80.3 Z
43.3 Z
24.8 Z
12.9 Z
7.4 Z
3.3 Z
2.4 Z
0.2 Z
0.0 Z
0.0 Z

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

COMMENTS:



•MUS
_ ^DRPORATOSJ

Laboratory No. Sheet of

t Name: (5ggmxV\\s £ »*:\\<<L Project No. /onc\ j-fl Tested By
I/Test Pit No. __________ Sample No.______ Calculated By

e Depth ________ Sample Type ________ Checked By

!e Description _________________________________

le Preparation Method ________________________________

Date /;?/9/9o

Date
Date

GRAIN SIZE ANALYSIS-COHESIVE MATERIAL

PERCENT RETAINED BY WEIGHT
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AIUS
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Laboratory No. Sheet of

Name: <£*Ja<khT>i——— O '
Test Pit No.
; Depth
e Description _
e Preparation Method

Project No. fond I-& Tested By I
Sample No. ______ Calculated By £&\

Sample Type Checked By

Date

Date X/P/f/
~ ^™ ~̂»

Date

GRAIN SIZE ANALYSIS -COHESIVE MATERIAL

PERCENT RETAINED BY WEIGHT
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CORPORATION

Laboratory No. Sheet of

ijectName: <£;loph7>i e. rilkf. Project No. PQ<\<± i~ C Tested By 0(01
VJ ' *

ring/Test Pit No. __________ Sample No. ______ Calculated By fi

mple Depth ________ Sample Type ________ Checked By

mple Description ____________ __
imple Preparation Method _

Date
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GRAIN SIZE ANALYSIS - COHESIVE MATERIAL
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IMUS
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Laboratory No. Sheet of

Project Name: (xX&^f^ * t*:Hef- Project No. 'of

Boring/Test Pit No. Sample No.

Sample Depth Sample Type

Sample Description
Sample Preparation Method

via -ft Tested Bv £W//

Calculated By W

Checked By -7^<-
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Date

Date

te/9/10
i f
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IMUS
CORPORAnON

Laboratory No. Sheet of

Project Name:
Boring/Test Pit No.

Sample Depth

Sample Description __

Sample Preparation Method

__ Pr6iectNo.&TJ3-6 Tested By QtJ\_______ Date
__ Sample No.______ Calculated By Of I______ Date

Sample Type ________ Checked By Cg:*- Date

GRAIN SIZE ANALYSIS - COHESIVE MATERIAL

PERCENT RETAINED BY WEIGHT.
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Laboratory No.i\iu3
_ CORPORATOR

Sheet of

Project Name:

Boring/Test Pit No.

Sample Depth

Sample Description

6fo
No.

>tion

atior

xuKH f m;\vcc Project No. Hx\
Sample No.

Sample Type

i Method

id'S-C Tested Bv Dv (

Calculated By 00 ]

Checked Bv °c'1-'

Date /J/9/70

Date //A/JI
DstG &~+jrt A/ w

GRAIN SIZE ANALYSIS -COHESIVE MATERIAL
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IMUS
CORPCDRAnOS]

Laboratory No. Sheet of

Project Name:

Boring/Test Pit No.

Sample Depth

Sample Description ____

Sample Preparation Method

< € ^
fe£6î \T^ £mJlf._L Project No.A£>£i

No. Sample No.

Sample Type

ifJ3-A Tested Bv DPl

Calculated Bv /)0/

Checked Bv ^ k-

Date /d/jffo

Date /fa/31
Date g^m^li

GRAIN SIZE ANALYSIS-COHESIVE MATERIAL

PERCENT RETAINED BY WEIGHT
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IMUS
CXDRPORATOXI

Laboratory No. Sheet of

Project Name: ^ftA^VxT^ £ iv».lk:£ Project No. fartd 3" 6 Tested Bv 0^1

Boring/Test Pit No.

Sample Depth

Sample Description

Sample Preparation Method

Sample No.

Sample Type

Calculated Bv /lv{
Checked Bv Ot<—

Date /P/7//9

Date //3/9l
Date £jf79~<f/

GRAIN SIZE ANALYSIS - COHESIVE MATERIAL

_§.

PERCENT RETAINED 3Y WEIGHT
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IMUS
CXDRPORATOSJ

Laboratory No. rl$f oc <^ Sheet of

Project Name: £efo&V\r-f £Vv\il

Borinq/Test Pit No.

Sample Depth
Sample Description

Idic Project No-raid 3~<~

Sample No.

Sample Type

Tested Bv ^A//

Calculated Bv Cfi4 /
I

Checked Bv .JJ&c-

Date /df?/¥°

Date //b/9/

Date 0J»^^>

Sample Preparation Method

GRAIN SIZE ANALYSIS -COHESIVE MATERIAL

PERCENT RETAINED BY WEIGHT
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IMUS
CORPORATOR

Laboratory No. Sheet of

Project Name:

Boring/Test Pit No. ____

Sample Depth ______

Sample Description ___

Sample Preparation Method

Project No. J
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Sample Type

Tested By dt^f
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Date

Date
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PERCENT RETAINED 8Y WEIGHT
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CORPORATiasj

Laboratory No. Sheet of

Project Name: 6tfo.aA\T

Borinq/TestPitNo.

Sample Depth
Sample Description

-f C. fltiltet Project No. Afod */-

Sample No.

Sample Tvpe

•6 Tested Bv frJI

Calculated Bv 0/OJ

Checked Bv 3~c- *-

Date /eP/V/^b
Date //d/9/

Date 0J7*As4;

Sample Preparation Method

GRAIN SIZE ANALYSIS - COHESIVE MATERIAL

PERCENT RETAINED 8Y WEIGHT
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IMUS
_ CORPORATOSJ

Laboratory No. Sheet of

Project Name:
Boring/Test Pit No.

Sample Depth

Sample Description

^fcs&tfty* rwilletf. Project No/0rtd */" £
No. Sample No.

Sample Type

tion
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Calculated By/W

Checked Bv "^
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GRAIN SIZE ANALYSIS -COHESIVE MATERIAL

PERCENT RETAINED BY WEIGHT
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IMUS
_ CORPORATION

Laboratory No. Sheet of

Project Name:

Boring/Test Pit No.

Sample Depth

Sample Description

<xf*d\\* fillet- Project No/ifl<i6~-fl

No. Sample No.

Sample Type
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Laboratory No. n$f W 7 Sheet of

\

Project Ma me: &koS\iy (r*.',\\e.

Boring/Test Pit No.

Sample Depth

Sample Description ____
Sample Preparation Method

Project No. rend £-1

Sample No._____
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Laboratory No. Sheet of

FF

Project Nc
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IMUS
CORPCDRATOTM

Laboratory No. Sheet of

Project Name: Ccta/sK^ < rWil1
VJ 1 •

Borinq/Test Pit No.

Sample Depth

0 i ~kd. Project No/vW <y-U

Sample No.

Sample Type
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Laboratory No. /*/$'/% fa Sheet of

Boring/Test Pit No.
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Sample Description
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Laboratory No. Pl£f fl*? ( Sheet of

Project Name: ife/iJcKTy f milk

Borina/Test Pit No.

Sample Depth

Sample Description
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APPENDIX Q

SUMMARY OF CLP DATA VALIDATION

ORMET CORPORATION
HANNIBAL, OHIO

APPENDIX Q-l Summary of CLP Data Validation for the Phase I RI

APPENDIX Q-2 Summary of CLP Data Validation for the Phase H RI
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SUMMARY OF CLP DATA VALIDATION FOR THE PHASE I RI



Memorandum

TO: John Reggi / Ormet DATE: May 25, 1989

FROM: Bob Fargo / Geraghty & Miller, Inc.

SUBJECT: T and 'UJ1 Flagging of Phase I RI Data

At the April 26 meeting in Columbus, Ohio with USEPA and OEPA, JoAnn Duchene of Life

Systems, USEPA's Endangerment Assessment contractor, requested an explanation of the J and UJ

qualifiers that were attached to some of the Phase I RI analytical results. During the Phase I RI,

analytical data generated using USEPA Contract Laboratory Program protocols were validated by

Geraghty & Miller using the "Laboratory Data Validation Functional Guidelines for Evaluating

Inorganic Analyses" and "Laboratory Data Validation Functional Guidelines for Evaluating Organics

Analyses" dated May 28, 1985.

These Functional Guidelines define the J qualifier as representing a detected value that is

considered an estimated quantity. A J qualifier is assigned when any one or more of several quality

control criteria are not met. According to the guidelines, a UJ qualifier is assigned when a given

parameter is analyzed for and not detected, but the quantitation limit is considered estimated,

because one or more quality control criteria were not met. Attachment A to this memo provides a

summary of the various criteria that may result in J or UJ qualifiers being attached to a particular

analytical result in accordance with the Functional Guidelines. It should be noted that the J and UJ

qualifiers do not signify that the associated data are rejected. Data that are deemed unusable because

the analysis failed certain QA/QC criteria, indicating that the compound may or may not be present,

are flagged with an R. A summary of the criteria for each J and UJ qualifier assigned to the Phase

I data is provided as Attachment B.

Ms. Duchene also requested an explanation for the R qualifiers that were assigned to the

analytical results for sample CRA-B1-C, which is a carbon sample from the carbon runoff and



deposition area. A review of the validation notes for that sample indicates that the R qualifier was

assigned only to the results for those semi-volatile organic compounds that were below the respective

detection limit. This is because the surrogate recoveries for these data were out of specification for

three of the six surrogate spikes and one of the three surrogates out of specification exhibited a

recovery of less than 10%. According to the Functional Guidelines, when a surrogate recovery is less

than 10%, any associated positive sample results (i.e., a value above the detection limit) should be

considered estimated and qualified with a J. Any associated sample results that are below the

detection limit should be regarded as unusable and flagged with an R, which was the case with the

semi-volatiles for sample CRA-B1-C.

I hope that the information contained in this transmittal is sufficient to resolve this issue.

If there are any further questions regarding this matter, please contact me.
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ATTACHMENT A

LABORATORY DATA VALIDATION FUNCTIONAL GUIDELINES FOR
EVALUATING ORGANICS ANALYSES

VOLATILES/SEMIVOLATILES

One or More of the Following Criteria May Result in Data Being Flagged with a J OR UJ:

• Sample holding times exceeded;

• GC/MS tuning and performance criteria are not met, yet results fall within ±25% of these
criteria;

• RRF (average relative response factor) <0.05 during initial instrument calibration for one
or more of the TCL compounds;

o positive results for TCL compounds having an RRF <0.05 are flagged J

• % RSD (relative standard deviation) >30% during initial instrument calibration for one or
more of the TCL compounds;

o positive results for TCL compounds showing a RSD > 30% are flagged J

• %D (difference) >25% between initial and continuing calibration for one or more of the
TCL compounds;

o positive results for TCL compounds showing a D >2S% are flagged J

• RRF <0.05 during continuing instrument calibration for one or more of the TCL
compounds;

• surrogate spike recoveries out of specification; and/or

o if (2) surrogates in a semivolative fraction are out of specification, but
show recoveries >10%, results for that sample are flagged J, UJ

o if (1) surrogate in a volative fraction is out of specification, but shows
a recovery >10%, results for that sample are flagged J, UJ.

o if any surrogate in a fraction shows <10% recovery, positive results for
that fraction are flagged J

• IS (internal standards) performance criteria are not met.

PESTICIDES/PCBs

One or More of the Following Criteria May Result in Data Being Flagged with a J OR UJ:

• Sample holding times exceeded;

• DDT breakdown >20%;

o positive DDT results are flagged J

• endrin breakdown >20%;

o positive endrin results are flagged J

1



• DEC retention time shift criteria are not met;

• Initial calibration linearity criteria are not met;

o positive pesticide results are flagged J

• Continuing calibration % Difference criteria are not met; and/or

o positive pesticide results are flagged J

• Pesticide surrogate recovery criteria are not met.

CLP INORGANIC COMPOUNDS

One or More of the Following Criteria May Result in Data Being Flagged with a J OR UJ:

• Sample holding times exceeded;

• Calibration correlation coefficient <0.995;

• Mid-range CN standard not distilled;

o associated CN results are flagged J

• ICV (initial calibration verification) % recovery criteria are not met, yet results meet
suggested expanded criteria;

• CCV (continuing calibration verification) % recovery criteria are not met, yet results meet
suggested expanded criteria;

• ICP ICS (interference check sample) % recovery criteria are not met, yet results meet
expanded criteria;

o associated ICP results flagged J, UJ

• Aqueous LCS (laboratory control sample) % recovery criteria are not met, yet results meet
expanded criteria;

• Solid LCS % recovery criteria are not met, yet results meet expanded criteria;

• RPD (relative percent difference) criteria are not met for duplicate analyses;

• Matrix spike recovery criteria are not met, yet results meet expanded criteria;

• FAA (furnace atomic absorption) duplicate injection %RSD criteria are not met;

• FAA post digestion spike recovery criteria are not met;

• For FAA samples requiring MSA (method of standard additions); and/or

o if MSA has not been done, associated data is flagged J

o if samples were not spiked at appropriate levels, associated data is
flagged J

o if MSA correlation coefficient is <0.995, associated data is flagged J

• ICP serial dilution criteria are not met.



ATTACHMENT B

CLP LABORATORY DATA VALIDATION FOR GROUND-WATER SAMPLES
ORHET CORPORATION - HANNIBAL. OHIO

REASONS FOR FLAGGING VOC LABORATORY DATA AS ESTIMATED (ie. J. UJ)

Sample Holding Instrument
Number Time Performance

HW-2
MV-5
MW-8
MW-11
MW-12
MU-13
MW-14
MW-15
MW-16
KW-17

MW-18
MW-19
MW-28
MW-29S
MW-29D
HW-30
KW-31
MW-32
MW-33S
MW-33D

MW-34S
HU-34D
MU-35
HW-36
HW-37
MW-39S
MW-390
MW-40S
HU-40D
MV-42S

MW-42D
MW-43S
MW-43D
MU-44S
HU-44D
MW-45
MW-48
MW-49
MW-50

SEEP 1
SEEP 2
SEEP 3
CONDUIT
REC AREA

Initial
Calibration

X

X
X
X

X

X

X

X
X
X

X

X

X

X
X

X

X
X
X

X

X
X

X
X

X

X
X

X
X

X

X
X

X

X

X
X

X

X

X

X

X

X

X

X

Continuing Surrogate Internal Standards
Calibration Recovery Performance

X

X

X
X
X

X

X
X
X
X

X
X

X

X
X
X

X
X
X

X

X
X
X
X

X
X
X

X
X
X

X
X
X

X

X

X
X
X

X

X

X

X
X

X



CLP LABORATORY DATA VALIDATION FOR GROUND-WATER SAMPLES
ORHET CORPORATION - HANNIBAL. OHIO

REASONS FOR FLAGGING SEMI-VOLATILE LABORATORY DATA AS ESTIMATED (ie. J. UJ)

Sample Holding Instrument
Number Time Performance

HW-2
MW-5
MW-8
MW-11
MW-12
MW-12 RE x
MW-13
MW-14
MW-15
MU-16

HW-17
MW-17 RE x
MW-18
MW-19
•"28

IB RE
hw-29S
MU-29S RE
HU-29D
HU-290 RE

MW-30
MW-30 RE
MW-31
MW-32 DL
MW-33S
HU-33D
HV-330 RE x
KU

RE x
>

MW-34D RE x
HW-35
MW-35 RE x
MW-36
HU-36 RE x
HW-37
K '9S
1 3D
MU-40S

MW-40S RE
HU-40D
KW-40D RE
KU-42S
MU-42D
MW-43S
MW-43S RE x
MW-43D
HU-43D RE x
MW-44S

HW-44S RE
MW-440
HW-44D RE
MW-45
MW-48
MW-49 x
KW-49 RE x
HW-50

SEEP 1
SEFP 1 RE xsr

3
IT

k^ AREA

Initial
Calibration

x

x

X
X

X
X

X

X
X
X
X

X

X

X

X
X

X

X
X

X

Continuing
Calibration

x
x

x
x

x
x

x
x

x
x

X

X
X
X
X

X
X
X
X

X
X
X
X
X
X
X
X

X

X

X

X
X
X

X
X
X
X
X
X

Surrogate
Recovery

x

x

x

x

x
x
x
x

x

x
x
X

X
X
X

X

Internal Standards
Performance

x

X

X

X

X

X

X

X

X

X

X
X

X

X

X

X
X

X
X

X



CLP LABORATORY DATA VALIDATION FOR GROUND-WATER SAMPLES
ORMET CORPORATION - HANNIBAL. OHIO

REASONS FOR FLAGGING PESTICIDE/PCB LABORATORY DATA AS ESTIMATED (ie. J. IW)

Sample Holding Instrument Initial Surrogate
Number Time Performance Calibration Recovery

MW-2 x
MW-5 x
MU-8
MW-11
MW-12
MW-13
MW-14
MW-15
MW-16 x
MW-17

MW-18 x
MW-19
MW-28
MW-29S
MW-290
MW-30
MW-31
MW-32
MW-33S
MU-33D

MW-34S
MV-34D
MW-35
MW-36
MW-37 x
HW-39S
MW-390
MW-40S
MW-40D
MW-42S

MW-42D
MW-43S
MW-43D
MW-44S
MW-44D
MW-45
MW-48
MW-49 x
MW-50

SEEP 1
SEEP 2
SEEP 3
CONDUIT
REC AREA



CLP LABORATORY DATA VALIDATION FOR GROUND-WATER SAMPLES
ORHET CORPORATION - HANNIBAL, OHIO

REASONS FOR FLAGGING INORGANIC LABORATORY DATA AS ESTIMATED (ie. J, UJ)

Sample Holding Initial Continuing
Number Time Calibration Calibration

MW-1
MW-2
MW-3
HU-4
MW-5
MV-6
MW-7
MW-8
HU-9
HU-10

MW-11
MW-1 2
MW-13
MW-14
-15
.-16

MW-17
MW-18
MW-19
MW-20

MU-21S
HW-210
MV-22S
MW-220
MW-23D
MV-24D
HV' ~S
K D

.6

MW-29S
HU-290
HU-30
HW-31
MW-32
"W-33S

330
™.-34S
KU-340
MW-35

HU-36
MW-37
HW-38
HW-39S
MW-390
HW-40S
HW-400
HU-42S
MU-420
HW-43S

MW-43D
MW-44S x
MW-44D x
MW-45
HU-4 6
MW-47
MW-48
MW-49
MW-50

1
2
3

CunOUIT

ICP LCS Duplicate Spike
ICS XRPD XR 1

x
X X

X
X

X X
X
X
X
X
X

X
X X
X X
X X

X
X
X
X
X
X

X
X
X
X
X
X
X
X
X

X X

X X
X

X X
X X

X
X
X
X
X
X

X
X
X

X X
X X
X X
X X
X X
X X
X X

X X
X X
X X

X
X
X
X
X
X

Serial FAA FAA FAA
Dilution Duplicate Spike USA

x

x
x

x
x
X
X
X

X

X
X
X
X
X
X

X
X
X
X
X
X
X
X
X

X

X
X
X
X
X
X

X
X
X

1

X
X
X
X
X
X

X
X
X
X



CLP LABORATORY DATA VALIDATION FOR DISPOSAL POND SOLIDS SAMPLES
ORMET CORPORATION - HANNIBAL. OHIO

REASONS FOR FLAGGING VOC LABORATORY DATA AS ESTIMATED (ie. J. UJ)

Sample
Number

1A-0-1
1A-1-4
1A-1-4 RE
1A-4-INT

2A-0-1
2A-0-1 RE
2A-1-3
2A-1-3 RE
2A-3-INT
2A-3-INT RE

3A-0-1
3A-2-5
3A-6-9
3A-10-INT

4A-0-1
4A-1-4
4A-4-INT

4B-0-1
4B-1-4
4B-4-7
4B-4-7 RE
4B-8-INT

5A-0-1
5A-5-8
5A-10-13
5A-15-18
5A-INT
5A-INT RE

5B-0-1
5B-5-8
56-10-13
5B-10-13 RE
56-15-18
56-15-18 RE
5B-1NT
SB- I NT RE
5C-0-1
5C-5-8
5C-5-8 RE
5C-10-13
SC-10-13 RE
5C-15-18
5C-15-18 RE
5C-25-INT
5C-25-1NT RE
5D-0-1
5D-0-1 RE
5D-5-8
50- 10- I NT
50-10-INT RE
5E-0-1
5E-5-8
5E-10-13
5E-10-13 RE
5E-15-18
5E-15-18 RE
5E-20-23
5E-20-23 RE
5E-INT
5E-INT RE

6A-0-1
6A-1-4
6A-1-4 RE
6A-4-7
6A-4-7 RE
6A-6-9
6B-5-8
66-20-23
68-20-23 RE
6E-10-13
6E-10-13 RE

Holding Instrument Initial
Time Performance Calibration

X
X
X
X

X
X
X
X
X
X

X
X
X
X

X
X
X

X
X
X
X
X

X
X
X
X
X
X

X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X

X
X
X
X
X

X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X

Continuing
Calibration

X
X
X
X

X
X
X
X
X
X

X
X
X

X
X

X
X
X
X

X
X
X
X
X

X
X
X
X
X
X
X

X
X
X
X
X
X
X
X

X
X
X
X

X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X

Surrogate Internal Standards
Recovery Performance

X
X

X
X
X
X
X
X

X
X

X
X

X
X

X
X

X
X
X
X
X
X
X
X

X

X
X

X
X
X
X
X
X

X

X
X

X
X
X
X



CLP LABORATORY DATA VALIDATION FOR DISPOSAL POND SOLIDS SAMPLES
ORMET CORPORATION - HANNIBAL. OHIO

REASONS FOR FLAGGING SEMI-VOLATILE LABORATORY DATA AS ESTIMATED (ie. J. UJ)

Sample
Number

1A-0-1
1A-0-1 RE
1A-1-4
1A-4-INT

2A-0-1
2 A- 1-3
2A-3-INT

3A-0-1
3A-2-5
3A-6-9
3A-10-INT

4A-0-1
4 A- 1-4
4A-4-INT

4B-0-1
4B-1-4
4B-4-7
4B-8-INT

5A-0-1
5A-5-8
5A-10-13
5A-15-18
5A-INT
SA-INT RE

5B-0-1
5B-5-8
58-10-13
5B-15-18
5B-INT

5C-0-1
5C-5-8
5C-10-13
5C-15-18
5C-25-INT
5C-25-INT RE

50-0-1
50-0-1 RE
50-5-8
50-10-INT

5E-0-1
5E-5-8
5E-10-13
5E-15-18
5E-20-23
5E-INT

6A-0-1
6A-1-4
6A-4-7
6A-6-9
6B-5-8
6B-20-23
6E-10-13

Holding Instrument Initial Continuing Surrogate Internal Standards
Time Performance Calibration Calibration Recovery Performance

X X
X X X

X
X

X
X
X

X X
X
X
X

X
X
X

X
X
X
X

X X X
X
X X
X
X X

X X X

X
X
X
X
X

X
X
X
X
X X
X

X
X X X

X
X

X
X
X
X
X
X

X
X
X
X
X
X
X



CLP LABORATORY DATA VALIDATION FOR DISPOSAL POND SOLIDS SAMPLES
ORHET CORPORATION - HANNIBAL. OHIO

REASONS FOR FLAGGING PCB LABORATORY DATA AS ESTIMATED (ie. J. UJ)

Sample
Number

Holding
Time

Instrument
Performance

Initial
Calibration

Surrogate
Recovery

1A-0-1 x
1A-1-4
1A-4-INT

2A-0-1
2A-1-3 x
2A-3-INT

3A-0-1
3A-2-5
3A-6-9
3A-10-INT

4A-0-1
4A-1-4
4A-4-INT

4B-0-1
4B-1-4
4B-4-7
4B-8-INT

5A-0-1
5A-5-8
5A-10-13
5A-15-18
5A-INT

5B-0-1
5B-5-8
58-10-13 x
58-15-18 x
5B-INT

5C-0-1
5C-5-8
5C-10-13 x
5C-15-18 x
5C-25-INT

5D-0-1
50-5-8
5D-10-INT

5E-0-1
5E-5-8
5E-10-13
5E-15-18
5E-20-23
5E-INT

6A-0-1
6A-1-4
6A-4-7
6A-6-9
6B-5-8
6B-20-23
6E-10-13



CLP LABORATORY DATA VALIDATION FOR DISPOSAL POND SOLIDS SAMPLES
ORMET CORPORATION - HANNIBAL. OHIO

REASONS FOR FLAGGING INORGANIC LABORATORY DATA AS ESTIMATED (ie. J. UJ)

Sample
Number

1A-0-1
1A-1-4
1A-4-INT

2A-0-1
2A-1-3
2A-3-INT

3A-0-1
3A-2-5
3A-6-9
3A-10-INT

44-0-1
'.-4

-̂ ,-4-INT

4B-0-1
4B-1-4
4B-4-7
4B-8-INT

5A-0-1
5A-5-8
5A-10-13
5A-15-18
5A-INT

5r

- ---13
5B-15-18
SB- I NT

5C-0-1
5C-5-8
5C-10-13
Fr '5-18

j-INT

50-0-1
5D-5-8
50- 10- I NT

5E-0-1
5E-5-8
5E-10-13
5E-15-18
5E-20-23
5E-INT

6A-0-1
6A-1-4
6A-4-7
6A-6-9
6B-5-8
6B-20-23
6E-10-13

Holding Initial Continuing ICP LCS Duplicate
Time Calibration Calibration ICS XRPD

X

X

X
X
X
X

X
X
X

X
X
X
X

X
X
X
X
X

X
X
X
X

X
X
X
X
X

X
X

X
X
X
X
X

X
X

X X
X
X

X

Spike
XR

X

X
X
X

X

X
X
X
X
X

X
X
X
X

X
X
X
X

X
X
X

X
X
X
X
X
X

X
X
X
X
X

Serial FAA FAA FAA
Dilution Duplicate Spike HSA

X
X
X

X
X
X

X
X
X
X

X
X
X

X
X
X
X

X
X
X
X
X

X
X
X
X
X

X
X
X
X
X

X
X X
X

X
X
X
X
X
X

X
X
X
X
X
X
X



CLP LABORATORY DATA VALIDATION FOR CARBON RUNOFF AREA SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

REASONS FOR FLAGGING VOC LABORATORY DATA AS ESTIMATED (ie. J, UJ)
imple Holding Instrument
imber Time Performance
IA-A1-C
W-A1-C RE
1A-A1-S
!A-A2-C
W-A2-C RE
IA-A2-S

IA-B1-C
*A-B1-C RE
1A-B1-S
1A-B2-C
}A-B2-S

RA-C1-C
1A-C1-C RE
1A-C1-S
RA-C2-C
3A-C2-C RE
RA-C2-S

RA-D1-C
RA-D1-C RE
1A-D2-S

Initial
Calibration

X
X
X
X
X
X

X
X
X
X
X

X
X
X
X
X
X

X
X
X

Continuing
Calibration

X
X
X
X
X
X

X
X
X
X
X

X
X
X
X
X
X

X
X
X

Surrogate Internal Standards
Recovery Performance

X
X

X
X

X
X

X
X

X
X

X
X



CLP LABORATORY DATA VALIDATION FOR CARBON RUNOFF AREA SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

REASONS FOR FLAGGING SEMI-VOLATILE LABORATORY DATA AS ESTIMATED (1e. J, UJ)
ample Holding Instrument Initial
umber Time Performance Calibration
RA-A1-C
RA-A1-S
RA-A2-C
RA-A2-S

RA-B1-C
RA-B1-C RE
RA-B1-S
RA-B2-C
RA-B2-C RE
RA-B2-S

RA-C1-C
RA-C1-S
RA-C2-C
.RA-C2-C RE
:RA-C2-S

:RA-D1-C
RA-D1-C RE
.RA-D2-S

Continuing
Calibration

X
X
X
X

X
X
X
X

X

X
X
X
X
X

X
X
X

Surrogate
Recovery

X

X

X

X

X
X

Internal Standards
Performance



CLP LABORATORY DATA VALIDATION FOR CARBON RUNOFF AREA SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

REASONS FOR FLAGGING INORGANIC LABORATORY DATA AS ESTIMATED (ie. J, UJ)
ample
umber
RA-A1-C
RA-A1-S
RA-A2-C
RA-A2-S

RA-B1-C
RA-B1-S
RA-B2-C
RA-B2-S

RA-C1-C
RA-C1-S
RA-C2-C
RA-C2-S

RA-D1-C
.RA-D2-S

Holding Initial Continuing ICP LCS Duplicate
Time Calibration Calibration ICS %RPD

X
X
X
X

X
X
X
X

X
X
X
X

X
X

Spike
%R
X
X
X
X

X
X
X
X

X
X
X
X

X
X

Serial FAA FAA
Dilution Duplicate Spike

X
X
X
X

X
X
X
X

X
X
X
X

X
X

FAA
MSA



CLP LABORATORY DATA VALIDATION FOR SELECTED POTLINER AREA SOIL SAMPLES
ORHET CORPORATION - HANNIBAL. OHIO

Reasons for Flagging VOC Laboratory Data as Estimated (1e. J. UJ)

Sample Holding
Number Time

SB-006-0-2
SB-006-2-4
SB-006-4-6
SB-006-6-8
SB-006-8-10

SB-008-0-2
SB-008-2-4
SB-008-4-6

SB-008-6-8
SB-008-8-10

SB-015-0-2

SB-015-2-4
SB-015-4-6
SB-015-6-8
SB-015-8-10

SB-016-0-2
SB-016-2-4
SB-016-4-6
SB-016-6-8

SB-016-8-10

Instrument Initial
Performance Calibration

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Continuing Surrogate Internal Standards
Calibration Recovery Performance

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X



CLP LABORATORY DATA VALIDATION FOR SELECTED POTLINER AREA SOIL SAMPLES
ORHET CORPORATION - HANNIBAL. OHIO

Reasons for Flagging Semi-Volatile Laboratory Data as Estimated (ie. J. UJ)

Sample Holding
Number Time

SB-006-0-2
SB-006-2-4
SB-006-4-6
SB-006-6-8
SB-006-8-10

SB-008-0-2
SB-008-2-4

SB-008-4-6
SB-008-6-8
SB-008-8-10

SB-015-0-2
SB-015-2-4

SB-015-4-6
SB-015-6-8
SB-015-8-10

SB-016-0-2
SB-016-2-4
SB-016-4-6

SB-016-6-8

SB-016-8-10

Instrument Initial
Performance Calibration

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Continuing Surrogate Internal Standards
Calibration Recovery Performance

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X



CLP LABORATORY DATA VALIDATION FOR SELECTED POTLINER AREA SOIL SAMPLES

ORMET CORPORATION - HANNIBAL. OHIO

REASONS FOR FLAGGING INORGANIC LABORATORY DATA AS ESTIMATED (ie. J. UJ)

Sample Holding Initial Continuing ICP

Number Time Calibration Calibration ICS

SB-006-0-2

-006-2-4

SB-006-4-6

SB-006-6-8

SB-006-8-10

SB-008-0-2 x

SB-008-2-4

«• J-4-6 x

. .J8-6-8

SB-008-8-10

SB-015-0-2

015-2-4

SB-015-4-6

SB-015-6-8

SB-015-8-10

SB-016-0-2

SB-016-2-4

SB-016-4-6

SB-016-6-8

SB-016-8-10

LCS Duplicate Spike

XRPO XR

x

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Serial FAA FAA FAA

Dilution Duplicate Spike USA

x
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X



CLP LABORATORY DATA VALIDATION FOR RIVER SEDIMENT SAMPLES

ORMET CORPORATION - HANNIBAL. OHIO

REASONS FOR FLAGGING INORGANIC LABORATORY DATA AS ESTIMATED (ie. J. UJ)

Sample
Number

RS-1
RS-2

~3

XS-4

RS-5

RS-6

RS-7

Holding Initial Continuing ICP LCS Duplicate
Time Calibration Calibration ICS XRPD

X

X

X

X

X

X

X

Spike
XR

X

X

X

X

X

X

X

Serial FAA FAA
Dilution Duplicate Spike

X

X

X

X

X

X

X

FAA
MSA



CLP LABORATORY DATA VALIDATION FOR RIVER SEDIMENT SOLIDS SAMPLES

ORMET CORPORATION - HANNIBAL. OHIO

REASONS FOR FLAGGING SEMI-VOLATILE LABORATORY DATA AS ESTIMATED (1e. J. UJ)

Sample
Number

RS-1
RS-2
RS-3
RS-4
RS-5
RS-5 DL
RS-6
RS-7

Holding Instrument Initial Continuing
Time Performance Calibration Calibration

X

X

X

X

X

X

X

Surrogate Internal Standards
Recovery Performance



CLP LABORATORY DATA VALIDATION FOR RIVER SEDIMENT SAMPLES

ORMET CORPORATION - HANNIBAL. OHIO

REASONS FOR FLAGGING VOC LABORATORY DATA AS ESTIMATED (1e. J. UJ)

Sample
Number

RS-1
RS-2
RS-3
RS-4

RS-5

RS-6

RS-7

Holding Instrument Initial
Time Performance Calibration

X

X

X

X

X

X

X

Continuing
Calibration

X

X

X

X

X

X

X

Surrogate Internal Standards
Recovery Performance



APPENDIX Q-2

SUMMARY OF CLP DATA VALIDATION FOR THE PHASE H RI



MEMORANDUM

TO: John Reggi - Ormet

FROM: Bob Fargo - Geraghty & Miller, inc.

SUBJECT: Data Validation Summary for Phase II RI Data

DATE: August 20, 1990

During the Phase II RI, analytical data generated using USEPA Contract Laboratory Program
protocols were validated by Geraghty & Miller using "Laboratory Data Validation Functional Guidelines for
Evaluating Organic Analyses" dated February, 1988 and "Laboratory Data Validation Function Guidelines
for Evaluating Inorganic Analyses" dated July 1, 1988.

These Functional Guidelines define the T qualifier as representing a detected value that is
considered an estimated quantity. A "J" qualifier is assigned when any one or more of several quality control
criteria are not met. According to the guidelines, a "UJ" qualifier is assigned when a given parameters is
analysed for and not detected, but the quantitation limit is considered estimated, because one or more quality
:ontrol criteria were not met. Data flagged with a "B" qualifier states that the analyte was present above
reporting detection limits within laboratory blanks. Attachment A to this memo provides a summary of the
various criteria that may result in J, UJ or B qualifiers being attached to a particular analytical result in
accordance with the Functional Guidelines. It should be noted that the J, UJ and B qualifiers do not signify
that the associated data were rejected. Data that are deemed unusable because the analysis failed certain
QA/QC criteria, indicating that the compound may or may not be present, are flagged with an "R". A
summary of the criteria for each J, UJ and B qualifier assigned to the Phase II data is provided at Attachment
B.



ATTACHMENT A

LABORATORY DATA VALIDATION FUNCTIONAL GUIDELINES FOR
EVALUATING ORGANICS ANALYSES

VOLATILES/SEMIVOLATILES

One or More of the Following Criteria May Result in Data Being Flagged with a J OR UJ:

• Sample holding times exceeded;

• GC/MS tuning and performance criteria are not met, yet results fall within ±25% of these
criteria;

RRF (average relative response factor) <0.05 during initial instrument calibration for one
or more of the TCL compounds;

o positive results for TCL compounds having an RRF <0.05 are flagged J

% RSD (relative standard deviation) >30% during initial instrument calibration for one or
more of the TCL compounds;

o positive results for TCL compounds showing a RSD > 30% are flagged J

• %D (difference) >25% between initial and continuing calibration for one or more of the
TCL compounds;

o positive results for TCL compounds showing a D >25% are flagged J

« RRF <0.05 during continuing instrument calibration for one or more of the TCL
compounds;

surrogate spike recoveries out of specification; and/or

o if (2) surrogates in a semivolative fraction are out of specification, but
show recoveries >10%, results for that sample are flagged J, UJ

o if (1) surrogate in a volative fraction is out of specification, but shows
a recovery >10%, results for that sample are flagged J, UJ.

o if any surrogate in a fraction shows < 10% recovery, positive results for
that fraction are flagged J

• IS (internal standards) performance criteria are not met.

i
If an analyte is detected in one or more of the associated laboratory blanks, the reported result for
that analyte may be flagged with a B.

PESTICIDES/PCBs

One or More of the Following Criteria May Result in Data Being Flagged with a J OR UJ:

Sample holding times exceeded;

1



DOT breakdown >20%;

o positive DOT results are flagged J

endrin breakdown >20%;

o positive endrin results are flagged J

• DEC retention time shift criteria are not met;

Initial calibration linearity criteria are not met;

o positive pesticide results are flagged J

• Continuing calibration % Difference criteria are not met; and/or

o positive pesticide results are flagged J

• Pesticide surrogate recovery criteria are not met.

If an analyte is detected in one or more of the associated laboratory blanks, the reported result for
that analyte may be flagged with a B.

CLP INORGANIC COMPOUNDS

One or More of the Following Criteria May Result in Data Being Flagged with a J OR UJ:

• Sample holding times exceeded;

• Calibration correlation coefficient <0.995;

• Mid-range CN standard not distilled;

o associated CN results are flagged J

• ICV (initial calibration verification) % recovery criteria are not met, yet results meet
suggested expanded criteria;

• CCV (continuing calibration verification) % recovery criteria are not met, yet results meet
suggested expanded criteria;

• ICP ICS (interference check sample) % recovery criteria are not met, yet results meet
expanded criteria;

o associated ICP results flagged J, UJ

• Aqueous LCS (laboratory control sample) % recovery criteria are not met, yet results meet
expanded criteria;

• Solid LCS % recovery criteria are not met, yet results meet expanded criteria;

• RPD (relative percent difference) criteria are not met for duplicate analyses;

Matrix spike recovery criteria are not met, yet results meet expanded criteria;

FAA (furnace atomic absorption) duplicate injection %RSD criteria are not met;



FAA post digestion spike recovery criteria are not met;

For FAA samples requiring MSA (method of standard additions); and/or

o if MSA has not been done, associated data is flagged J

o if samples were not spiked at appropriate levels, associated data is
flagged J

o if MSA correlation coefficient is <0.995, associated data is flagged J

ICP serial dilution criteria are not met.

If an analyte is detected in one or more of the associated laboratory blanks, the reported result for
that analyte may be flagged with a B.



ATTACHMENT B
PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR SURFACE-WATER SAMPLES

ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING INORGANIC CLP LABORATORY DATA

V-l

SW-1F

SW-I (Dup.)

SW-lF(Dup.)

SW-4

SW-5

SW-5F

SW-9

1W-9F

SW-12

SW-I2F

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

F - filtered samples



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR SURFACE-WATER SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING VOC LABORATORY DATA

SW-1

SW-1 (Dup.)

SW-4

SW-5

SW-9

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

SW-12 X



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR SURFACE-WATER SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING CLP CYANIDE DATA

SW-1

SW-1 (Dup.)

SW-4

SW-5

SW-9

SW-12

Data met all QA/QC criteria specified in the Functional Guidelines;
therefore, no qualifiers have been assigned to these data.



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR SURFACE-WATER SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING SEMI-VOLATILE LABORATORY DATA

SW-1

SW-1 (Dup.)

SW-4

SW-5

SW-9

X

X

X

X

X

SW-12



PHASE n CLP LABORATORY DATA VALIDATION SUMMARY FOR SURFACE-WATER SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING PESTICIDE/PCB LABORATORY DATA

SW-1

SW-1 (Dup.)

SW-4

SW-5

SW-9

Data met all QA/QC criteria specified in the Functional Guidelines;
therefore, no qualifiers have been assigned to these data.

SW-12



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR SEEP SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING INORGANIC CLP LABORATORY DATA

Seep 1

Seep2

Seep 2 (Dup.)

X

X

X

X

X X

X

Seep 3

Seep4

ep5

Seep 6

X

X

X

X

X

X

X

X



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR SEEP SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRIETERIA FOR FLAGGING CLP CYANIDE DATA

Seep 1

Seep2

Seep 2 (Dup.)

Seep 3

Seep4

Seep 5

Seep 6

Data met all QA/QC criteria specified in the Functional Guidelines;
therefore, no qualifiers have been assigned to these data.



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR SEEP SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING VOC LABORATORY DATA

^
^

Seep 1

Seep 2

Seep 2 (Dup.)

Seep 3

Seep 4

Seep 5

Secp6

X

X

X

X

X

X

X

X

X

X

X



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR SEEP SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING SEMI-VOLATILE LABORATORY DATA

Seep 1

Seep 2

Seep 2 (Dup.)

Seep3

Seep 4

ScepS

Seep 6

X

X

X

X

X

X

X



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR SEEP SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING PESTICIDE/PCB LABORATORY DATA

Seep 1

Seep 2

eep 2 (Dup.)

Sccp3

Seep 4

Seep 5

Seep6

Data met all QA/QC criteria specified in the Functional Guidelines;
therefore, no qualifiers have been assigned to these data.



ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING INORGANIC CLP LABORATORY DATA

CMSD-1

CMSD-2

CMSD-3

CMSD-3 (Dup.)

CMSD-4

X«

X*

X«

X*

X*

X

X

X

X

X

:%?&:>S::::W:W:::¥:cW::^̂ ^̂ ^̂

x x x

X

X

X

X

X

X

X

X

X

X

X

X

* - Refer* to Cyanide parameter only



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR CONSTRUCTION MATERIAL SCRAP DUMP SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING VOC LABORATORY DATA

CMSD-1

CMSD-2

CMSD-3

CMSD-3 (Dup.)

CMSD-4

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X



PHASE n CLP LABORATORY DATA VALIDATION SUMMARY FOR CONSTRUCTION MATERIAL SCRAP DUMP SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING SEMI-VOLATILE LABORATORY DATA

CMSD-1

CMSD-2

CMSD-3

CMSD-3 (Dup.)

CMSD-4

X

X

X

X

X

X

X

X

X



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR CONSTRUCTION MATERIAL SCRAP DUMP SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING PESTICIDE/PCB LABORATORY DATA

CMSD-1

CMSD-2

CMSD-3 X

CMSD-3 (Dup.) X

CMSD-4



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR RIVER SEDIMENT SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING SEMI-VOLATILE LABORATORY DATA

RSII-1A

RSII-1B

RSII-1BRE X

TtSII-lC

RSII-1D

RSII-2

RSII-3

*-i

... ..-5

RSII-6

RS1I-6RE

.11-7

RSn-TRE X

RSH-9

RSII-9RE X

RSII-9 (Dup.)

RSII-9 (Dup.) RE X

RSII-12

RSH-12RE X

RSII-12

12 (Dup.) RE X

X

X

X

X

X

X

X

X

X

X

X

X X

X

X

X

X

X

X

X

X X

X

X X

X X

X

X

X

X

X X

X

X X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X



PHASE II CLP LABORATORY DATA VALIDATION SUMMARY FOR GROUND-WATER SAMPLES
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING CLP CYANIDE DATA

MW-2

MW-3

MW-3 (Dup.)

MW-14

MW-17

MW-18

MW-19

MW-23S

MW-23D

MW-31

MW-34S

MW-34 (Dup.)

MW-35

MW-37

MW-42S

RANNEY

RANNEY (Dup.)

Data met all QA/QC criteria specified in the Functional Guidelines;
therefore, no qualifiers have been assigned to these data.



PHASE n CLP LABORATORY DATA VALIDATION SUMMARY FOR RIVER SEDIMENT SAMPLE
ORMET CORPORATION - HANNIBAL, OHIO

CRITERIA FOR FLAGGING PESTICIDE/PCB LABORATORY DATA

RsniA

RSIIIB

RSIIIC

RSUID

RSD2

RSII 3

RSII4

RSII5

RSII6

RSH7

RSII9

RSII 9 (Dup.)

RSII 12

RSII 12 (Dup.)

Data met all QA/QC criteria specified in the Functional Guidelines;
therefore, no qualifiers have been assigned to these data.



APPENDIX R

NOT AVAILABLE

AS OF

5/4/99


